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ABSTRACT 

The second of two meetings dealing with deprivation 
and disadvantage in education concentrated attention on the problems 
in developing countries, in many countries the problems are so 
complex that rational analysis is not undertaken; decisions are made 
on the basis cf political expediency or on economically based 
criteria^ In nrost cases, whole populations suffer deprivation and 
disadvantage, making it imperative to undertake programs which will 
have widespread impact. This meeting confined its discussions to the 
physical condition of children and studied the effects of 
malnutrition and endemic diseases on education and, at the same time, 
considered possible ways of solving the problems. The report contains 
a summary of the discussic.s covering the role of education against 
malnutrition and diseases and exploring possible means of promoting 
government and international action in arriving at solutions. A 
second part includes some of the papers prese ited at the meeting* A 
bibliography is divided into four broad categories: 1) Nutrition; 2) 
Diseases; 3) Educational and Social Factors; and 4) Demographic, 
Economic, and Other Factors* it is the hope of the Institute that the 
report %#ill clarify to developed nations the problems faced and will 
indicate likely lines for research and action* (JMB) 
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PREFACE 



Thl$ book U a rtport on th« mMtlng which was held at th« Untsco Instltutt 
for Education In Hamburg from 2 to 6 Novtmbar 1970 on a ipoclol wp%c\ of 
Deprivation and Disadvantage In Education, It was tha socond mMtIng of IH 
kind. The first ono was organised In 1967 and tha report on It, entitled 
"Deprivation and Disadvantage: Noture and Monlfestotions" (edited by A, Horry 
Possow), was published In 1970. 

While the first meeting dealt molnly with problems in the so-called developed 
world, this meeting concentrated Its attention on those of the developing countries. 
Because of the enormous scope of the problems of educational disadvantage, the 
meeting confined Its dlscuulons to the physical condition of children ond studied 
the effects of malnutrition and endemic diseoses on education ond at the some 
time considered possible ways of solving the problem. 

The report contains a summery of the discussions os well as selected extracts 
from contributions to the meeting. It Is the hope of the Unesco Institute thot It 
will throw some light on the problem which Is facing mony countries today, and 
will prove beneficial In trying to alleviate the situation. 

The Unesco Institute Is greatly Indebted to the Editor Mr. K.F. Smart, and 
to those who contributed to the report, as well as to all who participated in 
the meeting which mode this publication possible. 
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PART I 

REPORT ON THE CONFERENCE 



ERIC 



I. INTROOUaiON 



If on* otttmph to study Hit probltm of doprlvotlon ond dltodvontogo on o world 
Kolo, It soon bocoffltt opporont thot It It hordly ponlblo to study tho od^xincod 
Industrlclfsod countrtes ond tho dtvoloping countries ot n;o somt tlm». Tho choroctor 
of doprlvofton ond disodvontogo vorlos bttwoon tho two typts of country, both In 
form ond In Intonslty. Whon ono iooks R<oro clotoly ot cultural ond oAicotlonol 
drsodvontogo, ono rocognltos ot one* fh% Immid^ato cousos as lock of pr«mls«s, lock 
of toochors, lock of llbrorlos and oqulpiront, but ono olso rooliios thot In tho 
odvoTicod countrlos thoso doflclonctos fnoy oxlst only os toclcl or googrophlcaf 
disporlttos, whoroos In tho dovoloping countrlos tho doflcioncloi moy bo gonoral!sod 
ovof tho whoto country ond oxptrtoncod In common by most of tho populotlon. 

In tho co\*oricod countrlos, tho poSnt of oconomic *toko*ofP has boon possod 
ond o solf-susr.iInlnQ growth hot boon omborkod upon, so. that ovon though disporltlot 
ma' oxitt botwoon ono toclol clott and onothor, or botwoon ono roglon ond onothor, 
nrortholots tho ctiutos of tho dltporltlot con bo tdontlfiod without unduo difficulty, 
on^ If tho will Is thoro, woys con bo found to ovon thorn out. Such countrtos not 
on y hovo motorlol rosoorcot which thrv oro oxplolting, but thoy olto hovo humcn 
roK^urcot which ^oro doyolopod to tho point of boing oblo to tupport coHinuod 
ovoktflon of •dOcdtfOhol ond social Institutions, ct woll at providing skltM man- 
powor for oconomic dovolopmont. Contumtr domond by o rolotlvoly tnllghtonod 
gonoral populotlon provkJtt motlvotlon for contlnuod growth, whilst a complox 
oconomic structure ond on olroody fully dovolopod ty^tom of public oducotlon 
botwoon thom provldo sufflciont floxibillty for o wiio rango of policy options. 
For oxompio. It would bo pu-^lblo for o British govornmont to subsidise housing to 
o grootor oxtont thon ot prosont. If It woro proporod to reduce Its expondlture In 
some other directions; the choice of options Is o o*nuine choice. Although some 
people In Oreot Crltoln would benefit '^reotly from on I.icreased provision of subsidised 
housing. It ccr^^^ot be clolm^ thot the mojorlty of the populo'.^ Is in despercte 
need of such a decision. Or If we think of heolth services In ttw U.S.A., we 
cannot clolm that the country could not of ford o notional subsidised heolth service, 
or thot the educotional system could not train the stoff for such c service If called 
upon to do SOX the rellonce upon privote provision of medicol core Is based on o 
pnlltlcol philosophy, not on on economic necessity* 

In the developing countries, on the other hond, one is foce<i with o situation 
In .vhlch the range of genrilne choice Is much norrov/er or even virtually non-existent. 
In somt countries it it ocutely difficult to estoblish criterlo for octlcn other thon 
purely oconomic ones, ond philosopi Icol or cultural criterlo become regarded as on 
expensive luxury. In others the problems are so complex that rotlonol onolysis is not 
undertaken, ond decisions ore token on the basis p«ihops of poilticol expediency, 
perhops out of o simplistic of scepticol notion thot where so much needs to be done, 
onything ot oil will be useful and the question of priorltle does not orise. 

The second point to be mode obout developing countries Is t^Kit In most coses it 
Is not primarily the members of one soclol ctoss or the Inhobitonts of one portlculor 
geogrophlcol oreo who suffer deprlvotlon ond disadvontoge, but virtuolly tht wholt 
poputotldn. Yhls Is not to soy thot disporltles do not exist, but only thot the 
Importance of the disparities is outweighed by the mosslve scole of the not^ .iol 
problem. Further, we moy say that the widespreod occurrence of deprivation and 
disodvontoge imposes on obligation to undertoke (as for as possible) remediol octlon 
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which will have o widespread impoct, ond to be wary of measures which hove o 
«ociolIy or geogrophicolly limited iinpoct, unless they have wider opplicobility or 
propogondo significonce. 

Students of 'Third World' offairs hove often tended to beg the question of 
priorities, by adopting o very speciHc point of view or by postulating o sirwly- 
conceived solution to one clearly-defined port of the problem, e.g. "What these 
countries need is industriolisotion"; "Education is the key"; "My own field is 
ogriculture, ond I leave the broader Issues to plonners on o hfgher level", in recent 
years, however, it has become more generally realised that not only do octions in 
one field have on impact in other fields, but that certoin forms of octFon may be 
specificolly designed to produce measurable benefits in more than one field. As for 
OS education is concerned, some interesting examples may be quoted. The 'nnnpower 
opproach' to educational plonning not only leads do o desirable caution regarding 
the costs of education in general, but olso to o healthy scepticism with reference 
tn traditional forms of structure ond curriculum of formol education. The idea of 
'functionol literacy' seeks to provide both o rotionole ond o methodology for adult 
literocy to reploce the rather vague optimism which characterised many previous 
octions in this field. The now widespread ond growing interest in educational 
plonning ond in the opplicotion of management techniques in educational administra- 
tion is symptomatic of o growing aworsness on the port of educators that education 
is no longer on outonomous ond self^ justifying enterprise. 

It was essentiolly this line of thought that led the Unesco Institute for Education 
to bring together o group of people from different disciplines, in the hope that sfudy 
of the forms of deprivation ond disadvontoge manifest on one plone of human exbtence 
might throw light upon the oreo of contiguity between this plone ond the educational 
or cultural plone. The three main plones considered were the physicol, the sociol 
ond the economic. The sociol ond economic forms of deprivation ore extremely complex 
in themselves, ond olso relote in o very intricate way with cultural ond educational 
fbctors. It was therefore decided to concentrate on malnutrition ond endemic diseases 
OS foirly reodily identificoble ond meosuroble factors within the area 'physicol 
deprivation' ond, moreover, os o field of study to which perhaps insufficient attention 
has hitherto been paid, at least by educators. In porticulor, it was hoped to throw 
light upon correlotions between medicol ond nutritional factors on the one hand and 
educotionol ones on the other, with o view to indicating likely lines for research 
leading to early useful opplicotions ond olso directions in which joint octions by 
medicol services ond educotionol services might be worthwhile. 



2. ANALYSIS OF THE PRESENT SITUATION 

2.1 Forms of Educotionol Wostoge ond Disodvonto ge 

Before emborking on ony discussion of relationships between health ond education 
it would be desiroble to verify the presumption thot these ore in fact oreos of concern 
for the developing countries. For educotion, the survey of seventy-five countries 
corried out by Horbison ond Myers (1964, |||/) led to the general conclusion that 
the countries which we describe os 'developing' ore chorocterised not only by economic 

+ 

The romon numerols refer to the four sections of the bibliogrophy. 
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poverty (o per coptto GNP of less than $ 500), but olso by o relotively low level 
of humon resource development as reflected in various indices of development of their 
formal educational s/stems* For nutrition, the figures for consurnption of onimal 
protein ore availoble from FAO reports, whilst for o general medicol indicator the 
figures for expectation of life ore avoiloble* If one places these three classifications 
side hy side, one finds o close c;>:ielation* In the whole of Centra! ond South AmerFco, 
Africa and Aski, only o hondful of countries have o per capita GNP of more thon 
S 400 ond a substontiol mo|ority has less thon 5 200* With few exceptions, oil these 
regions have o poor or very poor nutritional stondord as reflected by the protein con- 
sumption indicator, ond o low or very low expectation of life. 

There is no shortoge of doto to show the educatk>nol deprivation from which many 
of the people of these countries suffer. However, it is not useful in the present context 
to establish correlottons between medicol or rtutritional dato and statistics on the 
avoilobility of schoo. places at various educatiorxil levels, since avoilobility is more 
often than not o reflection of other foctors, mostly economic* One ought rather to 
estoblish the focts regarding the extent to which school ploces ore token up and 
effectively used ond the generol efficiency with which educational irtttitutions (both 
formal ond informal) fulfil their functions* The prirtcipal phenomena with which one 
is concerned ore described as *drop-out* and 'repeating' ond the combined effect may 
be described as wastage, sirtce both ore aspects either of pupils' failure to complete 
o course which is designed to be pursued to the end or of pupils' taking on above- 
normal length of time. 

The possible causes of wastage will be consklered in o later section of this report; 
the present section considers only its extent. In P.H* G>ombs' wide-ranging survey 
"The World Otsis in Education" (1968, III.) one finds reference, backed hy dato from 
numerous countries, to the high rote of drop-out from primary schools* For exornple, 
out of every 100 pupils registered in Class One rn Madagascar, only 23 could be 
expected to remain at school up to the sixth year of primary education; the figure 
for Senegal was 84, with figures for eleven other countries lying between these two 
extremes* The rote of drop-out seems to be significont at oil levels of primory educa- 
tion, but particularly high rotes of drop-out oppeor to occur in the eorlier classes 
(one or two countries even record drop-out rates as high as 20% for Class One)* 

The term "wastage' is o very oppropiiate one to opply to the phenomenon of drop- 
out, since the child who drops out of school ofter only three years or less is olmost 
certoinly either still illiterate or only semi-literate, ond his curtoiled ottendonce at 
school does in effect represent o waste of his teachers' efforts as well as of other 
resources* Of course dropping-out does take ploce in advanced countries too, but 
there the term is rwrmolly taken to refer to pupils who foil to complete secondary 
education* In most coses some kind of statutory obligation exists to ensure that the 
great mojority of children obtoin o complete primory education ond at least o portiol 
secondary education* In the developing countries statutory compulsion is not feosible, 
for economic reasons, ond the very fact thot ploces ore limited in number makes it 
essentiol that such ploces as are avoiloble be used in the optimum way. It is o tragic 
irony at present that, while governments ore spending as much as they con offord in 
order to extend the possibility of schooling to o larger proportion of their young 
people, few appear to be oble to control the waste of resources that dropping-out 
represents (e*g* the Philippines government in its report to the Unesco Technicol 
Seminar on Educationo! Wastage ond School Drop-outs, held in Bangkok from 5th 
to 12th September 1966, set o volue of 35 million pesos - obout 5 million dcUars - 



on the woste represented by drop-out in 1963/64). Perhops even more serious, ond 
mco^cu able, is the human tragedy of oil the mony million persons throughout the 
Third World who receive o little schooling but not enough to be of omr real use to 
themselves or to their communities. 

The other side of wastoge in school systems is repeating. This is more patent o 
form of educational foilure thonr is dropping-out, but since o child who repeats o doss 
IS at least still in the system, ond since repeating is o common ond occepted pheno- 
mcno in the educationol systems of most advonced countries, it is of^n regarded as 
being less serious o problem thon drop-out. In some countries Hgures for repeating 
a« not avoiloble or are not reliable, owing to the generally undeveloped state of 
ofFiciol statistics; in others the fiction is maintoined that repeating does not exist, 
because it is contrary to officiol policy that it should exist; whilst in others it really 
does not exist, its non-existence being assured by universal low stondards for pro- 
motion, fn the Philippines, o national survey (see the report mentioned in the last 
porogroph) elicited on average repeater rote of 6.74% in 1963/64, with on estimated 
ej^mic cost of 29 million pesos; whilst on Afiricon enquiry quoted by Coodbs 
(1968, IV.) gives the infbrmation that in Gobon, h^ory Coast ond Mali over two-thirds 
of primory children take at least o year ond about one-third take at least two years 
longer than the prescribed time to complete their primary school course. Again, one 
con moke colculations of the economic cost of inefficiency of the educational machine, 
but one connot colculate the significance of human failure or discouragement on such 
o massive scole, nor con one begin to take reforming steps unless one discovers some- 
thing of the causes. The next section discusses one port of this problem. 

2.2 Effects of Malnutriti on ond Diseases on the Educationol Development of Children 

In the Introduction,, we referred to basic differences between developed ond 
developing countries, ond especiolly to the fbct that in the developing countries one 
finds the moiority of the population is exposed to deprivatrons ond dtsodvontoges, 
which in the advonced countries only some of the people suffer. Perhaps one should 
start this section with o more specific description of the forms of malnutrition and 
disecses to be encountered in the developing countries. 

A good diet is one in which there are sufficient proteins, fats, corb hydrotes, 
vitomins, minerals ond water. 

A person is said to be undernourished if he does not obtoin o sufficient omount 
of ony form of food at oil, so thot the energy requirements of the body for performing 
Its basic functions ore not met. Although this situation is fairly commorv it is not 
universal throughout the Tnird World. Where it does exist, it may be due to general 
poverty ond be widespread in o region, or it is due to o specific disaster, whether 
notionol or iocolised, e.g. crop failure, flooding, drought, pests, etc. On the other 
hond. It IS possible that people may have odequate food (as far as overoll quontity 
IS concerned), but may live on o diet from which one ingredient h locking. This is 
colled molnutrition, as distinct from under-nutrition; it is widespread in the develo- 
ping countries, ond very diverse both in its causes ond in its consequences. The 
former may include poverty, ignoronce, tradition, religious belief or fortuitous 
environmentol foctors; the latter may ronge from physicol inconvenience or o hordly 
noticeable (especiolly if universal) diminution of competence to serious illness or 
death. Although malnutrition may consist in the lock of one essentiol component of 
the good diet, in proctice it is more often encountered as multiple or mutually- 
reinforcing deficiencies. 
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One of the most serious, widespread end well-documerrted nufritionol deficiencies 
is that of animal protein* Professor F. Aylward (1963, !•) quotes 30 grams per person 
per day as the normal human requirement (the actual need will vary according to the 
weight, sex and occupation of the individual). Three-quarters of the developing 
countries consume less than half this amount, on average, and only a handful of them 
consume more. The gross clinical form of protein malnutrition is kwoshioikor which can 
be fatal, but even milder protein deficiency can hive serious consquences, some of 
which are irreversible if suffered in eorly childhood. 

All the vitamins are necessary, and certain ones may be lacking from some of the 
usual diets in certain countries or regions. Among the symptoms of vitamin deficiency 
it may be worth-while to note the effect an eyesight of Vitamin A deficiency and 
the cerebral damage associated with acute form; of Vitamin 8 deficiency diseases. 
Certain minerals are also necessary for a good diet, especially calcium, phosphorus, 
iron and iodine: of these, iron is an essential constituent of haemoglobin, whilst 
iodine is necessary for the functioning of the thyroid gland which controls general 
metabolism. It is clear then that deficiency diseoses in general and protein malnu- 
trition in particular form a significant group of endemic diseases which may lead to 
general physical debility with associated lassitude, as well as to more specific 
symptoms, either physical, intellectual or psychological. As for as school-children 
are concerned, the results of ony form of malnutrition may include absence from 
school, opcfhy while in school, or reduced potential. 

Apart from malnutrition diseases, three other important groups of diseases ore 
endemic in many or most of the developing countries. The first is mode up of those 
diseases which ore endemic in tropical areas but which sometimes spread out, occa- 
sionally even into temperate zones, and assume epidemic proportions, namely small- 
pox, yellow fever, cholera, plague and typhus. The second group includes diseases 
which ore not notifiable, but which con be very dangerous, such as poliomyelitis 
and meningitis, as well as others which may lie undiagnosed or which may present 
only relatively mild symptoms, such as malaria, tuberculosis and gastroenteritis. 
Some diseases in this group afflict very large numbers of people who do nothing 
or take inadequate steps for prophylaxis or treatment. Their seriousness may perhaps 
be reflected in the data on child deaths presented at pp. 128 ff. "Les Conditions 
de vie de Penfont en milieu rural en Afrlque" (1968, I.) The causes of death in o 
sample of 345 hospitalised children were: 



diarrhoea 33% 

malaria 21% 

measles 16% 

other infections 10% 
malnutrition 8% 
pneumonia 5% 
unknown 7%. 



Subjective observation leads one to infer that a large number of people, especially 
young children, do not die from these ailments, but endure them over long periods. 
Although malaria has been eradicated from some countries and its impact has been 
generally reduced, it still is endemic in many places, as ore various forms of dysentery. 
The treatment of these ailments, especially in rural areas, is often perfunctory or 
negligible, and even in a mild form they produce a general debilitating effect. 
Finally, the third group comprises leprosy and various porosite infections which cause 
many kinds of physical handicaps, as well as, again, much general debility. Many 
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of these diseoses ore, in foct, preventoble, but in many coses resistonce to them is 
reduced by the general debility coused by malnutrition, malorio, etc. 

As soon OS one storts to look ot the effect of all these forms of malnutrition ond 
diseose upon the develooment of the child during the vorious stages of his growth, 
one comes foce to foce with whot is the centrol problem of this whole subicct, A 
good deol of information exists or con be obtoined about children's educational pro- 
gress in school; but os regords children not ot school ond os regords the interoction 
of physicol, intellectuol ond psychologicol foctors, one has to rely to on undesiroble 
extent on subjective observotion or circumstontiol evidence. Nevertheless, on ottempt 
will be made in the following porogrophs to indicote ot leost tentative conclusions. 

Pertiops it would be logicol to stort with o reference to the situation of the mother 
ond the child at the time when their lives ore intimately linked, that is, from the 
moment of conception tlirough the period of pregnancy ond the eorliest months of 
bobyhood up to the period of weoning. At this stage, it is likely that the child 
will inherit physicol deficiency, ond perhops olso o reduced intellectuol potentiol, 
OS o result of malnutrition or disease during the period of piegnancy. Dr. Conoso's 
poper, reproduced in Port 11 of this book, beors on this point. There oppeors to be 
some evidence of 'intro-uterine malnutrition' offecting the child especiolly during 
the lost three months of the pregnoncy, when the child's weight should normally 
triple. During the pregnoncy ond the eorliest period of .he child's life, the essentiol 
components of the centrol nervous system ore being creoted. If the body is not pro- 
vided with the materiols for this process, one may wonder whether the child's potentiol 
con be normal. Also, one hypothesis hos it thot protein is necessary for DMA synthesis, 
ond thot this in turn is reloted to memory potentioL All this puts the spotlight 
mainly on the mother; there is evidence from o number of countries thot women 
tend to suffer more from malnutrition thon men. In some communities, the girls ore 
fed ofter the boys ond men (o trodition which survives in many working-closs fomilies 
in advonced countries) ond in ony cose women need more iron thon men. An enquiry 
into the heolth of university entronts in Ghono showed the women students to hove 
on overoge hoemoglobin count of 72, os ogoinst 92 for the men. The first point to 
be made then is thot mony bobies ore deprived even in the womb, ond qre weok from 
birth. In the developing countries the infont mortolity rote is very high, ond this is 
one of the foctors influencing porents to hove more children thon is (from severol 
points of view) desiroble* Women ore debilitoted, even further thon they would be 
in cny cose, by repeoted childbeoring, ond the stondord of heolth of eoch succeeding 
child is likely to be poorer thon thot of his predecessor. 

For those children who survive, the weoning stoge is likely to prove 0 further 
period of trioL The nutritionol stote of the breost-fed boby is o relotively hoppy one, 
but this comes to on obrupt end, when his mother is pregnant ogoin« The boby now 
finds himself left to crowl on the ground, where he con pick up oil the oilments 
from which he hos hitherto been kept opart, especiolly dysentery ond pcrosites* 
Insteod of his mother's milk he probobly now hos o diet lorgely deficient in protein, 
ond odministered in on unsystematic Ond unhygienic foshion. When the new boby 
orrives his physicol hordships ore compounded with on emotionol trauma, os the 
mother must now devote most of her ottention to the newcomer, a || the first three 
or four yeors of life ore difficult, but the weoning stoge is o specio! period of 
crisis, which many children do not survive. (The current figures for infont mortolity 
in developing countries ore substontiolly higher thon in the odvonced countries - 
opproximate figures ronge from 100 per KOOO live births to 200 or even more). 
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The evidence avoiloble points to the conclusion that olthoogh o child in o developing 
country may weigh oboot the some at birth as one in on odvonced country, end may 
develop in opproximately the same way during the first few months of life, he soon 
ceases to keep pace ofter weaning. The preliminary findings of the studies discussed 
by Dr. Conosa seem to indicate on intellectuol disodvontoge occruing, as well os 
the physicol ones which are measuroble end the psychologicol ones which con be 
inferred. As the work reported by Dr. Don end his colleagues shows (see Port II.), 
by the age of three, many African children ore o yeor behind three-year old European 
children in both physicol and intellectual development. One may also put forward 
parenthetically at this point the interesting hypothesis that a law of 'the survival of 
the unfittest' may operate during this stage of o child's life: :he body adjusts itself 
to under- or malnutrition by not growing, whilst o body which grew normally would 
pose unfulfilled nutritional demands. 

In oil this, one has hod to refer to children as 'pre-school-oge' rather thon as 
'pre-school', because in many developing countries there con be no presupposition 
thot oil children will hove the chonce to go to school. There con certainly not be 
ony presumption thot more thon o tiny minority of children will ottend ony form of 
pre-school educational institution (creche, nursery class or kindergorten). Most of the 
information ovoiloble obout this oge-group is therefore based on clinical experience, 
ond is in ony cose concerned more with meosuroble physicol foctors thon with recording 
typicol intellectual development. When one considers children of school oge, the 
situotion is certoinly better. It is now possible to obtoin some doto on both physicol 
ond mental development of o lorge number of children within a relatively controlled 
institutional environment. One is no longer dependent on very limited doto regarding 
children attending clinics or odmitted to hospitals, but in some cases one con obtain 
vorious forms of doto regording children which will be relotively static geographically 
ond who coo be clossified According to the other voriobles likely to be relevont - 
fother's occupation, birth ronk, proximity to market, etc. Some difficulties remain, 
of course. Even the most odvonced of the developing countries do not hove a notion- 
wide system of obligatory birth registrotion; primary educotion is not yet compulsory 
in most countries; where many porents ore illiterote it is not possible to obtain 
supplementory socio log icol or economic doto by written questionnaire. Perhaps the 
most significont difficulty in opproaching the 'school-age' group lies in the probability 
thot precisely those children whose educationol progress one wishes to observe, namely 
those Suffering ocutely from malnutrition or diseoses, will be missing from any sample 
studies in o school. 

Subject to these limitotions, one con look ot the educotionol effects of malnutrition 
ond diseoses from three points of view: those on the child's potential, on his performance 
ond on the durotion ond continuity of his educotion. In the category of effects on 
potentiol, one would include those effects which were permonent arid irremedioble, 
such OS the broin domoge coused by severe undernutrition or prolonged protein defi- 
ciency at o cr it icol developmental stoge; the domoge due to iodine deficiency or 
iron deficiency, ond those hondicops which ore purely physicol in nature but which 
permonently reduce educobility in normol schools in countries which do not yet 
hove enough speciol schools for vorious types of physicolly handicopped children, 
e.g. blind or poor-sighted, deof or portly-deof. In the cotegory of effects on per- 
formance one would include not only oil the phenomena cireody mentioned, but olso 
oil forms of diseose (i.e. rnostj), which hove o general debilitoting effect on the 
sufferer ond may give rise to the opothy which prevents him from meosuring up to 
the norms loid down by ils courtry's school inspectorate or by the writers of syllabuses 
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°M'°l!!!^*'t• f«9°^' ond duration of school, one rf,ould nofe first of 

I jS^il-"^^ ^ '"1'"^/ l^" "^'"^ "•^•««y •'♦her (through 

exp ,c,t regulation) by the omount of obserK:e or by on academic fbilure due to 

T -IT- " discourogement. Unfortunately, precise doto have not been 

oJ^!r 'L"^* ''^"""8 ^'"^ *^ of intermittent 

oteence, but o numoer of countries have information on drop-out ond repeating. 
Which has been referred to in the previous section. 

ond Sc^'l T"*'^ report* presented to the Unesco Seminar on Educational Wostage 
una ocnooi urop-outs, held at Bangkok in 1966 (1966, III.), most governments referred 
" , ° contributory couse of wastoge. Thailond, fbr example, 

in examinations ; whilst the Philippines government concluded from o lorae-scole 
ITIth^^V / of dropping-out wos .oused directly by ill-health, ond thot in 
o further 20% of coses ill-health was the couse of frequent obsences ond ultimately 
of drw.ng-out. From Northern Nigfirio result, of o study of chronic leorning diffi- 
culties in primary schools were reported to the Conference by Sister Halligon. The 
o^d orrthl^ir^ ^ .'^"f o^hievement in the ba.!c subjects of longuage 

retordottr "^'^ " responsible for educoti^I 

Defective vision 21% 

Defective hearing ]2% 

Crippling ond other physicol defects 17% 

Behaviourol disturbances 13% 

Ger.erol debility ond obsenteeism due to malnutrition ond disease must certainly 
oe included in the unspecified couses in the remaining cases. 

A further point should be made with reference to educational wastoge: it is surely 

;!^\,''-^ .u ''^oP-°"» -epeoter rotes ore 
highest m the lowest classes of the prfmary school, which correspond with the oges 
of greatest susceptibility to malnutrition ond diseose. One might say rother crudely 
thot the longer o child lives the more likely he is to survive; ond this generol 
rule opplies to the first years of schooling « well os to the pre-school yeors. 
Resistonce ond odoptotion both continue f^om the crisis period of weaning through 
to the oge of nine or ten, but one could regord the first year of school, with its 
many demands Ojsychologicol, physicol ond intellectual) as o period of speciol 
triol, comparoble in certoin respects with the weaning process in infoncy. 

Many of the foctors which go to make up the complex interrelationships of dis- 
eose ond educotion ore in themselves interocting ond in some coses mutuoli; reinfor- 
cing. Malnutrition, of course, reduces the child's resistonce to many diseases, ond 
certoin diseases (especiolly parasites) contribute to malnutrition. If o hospitol presents 
,nf.xmation obout the couses of deoth or the oilments from which children suffer, it 
IS cbliged to state o single couse when in foct the couses ore multiple in many, 
f«rhaps most coses The same opplies in the child's psychologicol stote. If o child 
1$ suttering from either o specific form of inodequocy or o generol debility he 
«lnfo"r«T °* ^ performance gives rise to discouragement which 

lTTrltJ^J°r [u°^*^iI' ^"^ ""^ hy Pl^y""" foctors moy well 

be supplemented by other obsences coused by psychologicol ottitudes. Fram 4verol 
odvonced countries hos come evidence thot children who hove once repeoted hove 



a disproportionate tendency to repeat again later in their school career* If the same 
thing is true in countries where schooling is not compulsory, one would infer that 
such children will also tend to drop out. Repeaters will obviously also tend subse- 
quently to be rather older than their acodemic peers, and a certain amount of 
evidence has become available that this tends to leod to inferior performance* 

2,3 Lx>ng-term Repercussions of these Effects 

In any analysis of long-term effects of malnutrition and diseose, one should 
probably start with a reference to those effects which are known to be permanent 
in their physical nature or their social ramifications. It is known th<jt the effects 
of under-nutrition at a certain period of childhood can include pernvinent brain 
damage, likewise those of protein deficiency. The effects of iron and ;odine defi- 
ciency can also be prolonged. Clearly, too, damage to eyes or eors, caused by 
either vitamin deficiencies or certain parasites, is virtually impossible to put right 
in the majority of developing countries, which lock facilities for an odequate 
general medical service and are all the less likely to have personnel or facilities 
for ophthalmic surgery (for example). The crippling effects of certain other parositic 
afflictions are likely to persist even if the parasite itself can be eliminated; and 
amoebic dysentery is a good example of an ailment which is extremely difficult to 
erodicate* Some ailments such as dysentery and malaria are so widespreod and persis- 
tent that they might almost be described as a part of the permanent environment. 
If a person conquers an attack of diarrhoea or malaria by the appropriate drugs, it 
may be only a matter of we-$ks before he succumbs to a new attack, since the 
organism which cause tht' one and the mosquitoes which spread the other cannot 
be eliminated without large-scale sustained effort. Finally, a brief mention should 
be made of the social consequences of having suffered from leprosy; even the 
•burn-out* leprosy victim is unwelcome in society at large and is thus deprived of 
any chanCe of making a contribution to IH wel!b«ing by exercising those (perhaps 
most) of his faculties left unimpaired* 

After these general introductory remorks, one might consider long-standing 
repercussions firom three main points of view - those of the population at large, 
of the employed section of the population, and of odult women* In the developing 
countries, as might be obvjous, the big problem is that of bringing about 'develop- 
ment' on all fronts simultaneously - industry, agriculture, transport, education, 
health, odministrotive services and political institutions. In the execution of these 
tasks, it is desirable that the capacities of the whole populace be m^.'bilised as 
effectively as possible, and this cannot be so if a substantial proportun either is 
incapacitated through illness or physical handicap or is unable to givt of its best 
because of general debility or apathy* 

This statement is just as true of village women, whose task is to fetch water, 
keep their corr^unds clean and see to their families' general welfare, or of self- 
employed workers in the smoll-scole troditional economy, as it is of people ir. 
regular paid employment in the modern sector* The modernisation of the rural 
economy, the development of new social institutions, and the evolution of a 
generalised culture incorporating the best of tradition and of the twentieth century, 
all demand the participation not just of a minority of 'activists', but of a whole 
people making a concerted effort* It is obvious that the effort will be inadequate 
if those of whom it is required ore sick or lame or lock stamina; it is perhops less 
obvious that the mental attitude must be positive, indeed vigorous, and that sickness 
and malnutrition can sop the will os well as the body* 
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As for as the purely educationol ospect is concerned, illiteracy is often regarded 
a o major obstoc'e to development of oil kinds. Through printed materiols, o literate 
adult may be persuaded, informed or brought up-to-date in o vocotional skill; he may 
become o participant in on educotional process leading not only to on improvement 
in the quollty of his personol life, but olso to the modemisotion of his community. 
The illiterate con certoinly be educated or re*educated in certoin directions, but 
there are limits to whot con be ochieved through the spoken word if it is pot 
supported by supplementory or reinforcing documentation. Furthermore, the spoken 
wofxJ tends (if it is to be effective) to be expensive either in terms of man-power 
(how many itineront extension officers, health educators, community development 
workers con o poor country offord to employ, even if they were ovoilable?) or m 
tertm of technologicol investment (TV or rxxJio transmitters* ond receivers). Hence the 
emphais on exponslon of school education, os being in the long run the most efficient 
method for rapidly increasing the nation's stock of literote citizens, ond hence the 
importance of wcstage as o measurable indicator of malfunction in the school system. 
In the «Third World' os o whole, olthough the proportion of illiterotes may be falling 
(owing to the massive expansion of school provision ond the deoth of old people who 
never went to school o generation or m^e ago), the totol number of illiterates is 
octuolly rising, partly owing to high birth rates ond partly owing to the very lorge 
number of children who drop out from schooling before having crossed the threshold 
of literacy. 

With regord to the employed odults in the modern sector, some of these some 
points may be made, but with even greater force. The modernisation of agriculture, 
the diversification of industry ond the evolution of o modern form of paliticol ond 
commerciol administration oil demand personnel copoble of undergoing training in 
the use of relatively complex machines or methods. For these purposes literocy is 
not enough; a sound general education ond o graunding in mathematics ond science 
ore often olso required. This is not the oppropriote place to debate the desirability 
ond feosibility of the sort of changes which ore to toke ploce in the conduct of * 
ogriculturol enterprises or in the size, nature ond economics of industry, but it is 
o foct that the economic gap between rich ond poor countries will continue to 
widen unless changes toke ploce, ond that certoin kinds of choree wilt occur 
whether they ore welcome or not. This process of chonge imposes demands on the 
educotional background of the workers being troined for it. It olto demands o copo- 
city for o different opprooch to work itwlf. Even the ogricultural worker on o 
modern farm works to o less flexible routine thon his predecessors, but people in 
factories ond banks have to comply with o strict regime. As o (rather extreme) case 
in point, the old-style rural roadmender could work ot his own pace, more or Ifrss, 
ond could even toke on hour or two off if he felt unwell^ ond if he took a whole 
day off this was not o very world-shaking matter. His modern replacement, however, 
drives a massive machine which he has to control with steady nerves ond bonds. 
Coreiessnefts can be very expensive; the steal monster demands expert maintenance, 
ond time off means lorge copitol investment stonding idle. This organised, sophisti- 
cated world has only subordinate pieces for the sick, tSe crippled, the tired or the 
opathetic, at leost as for os the sector of woge-eorning employment is concerned. 

A speciol word has to be said obout the long-term significance for adult women 
of the malnutrition ond disease firom which they may have suffered. Of course certoin 
forrw of diseose may be transmitted direct to the children they bear. Also, if the 
mother Is ill-nourished then there is o likelihood that her child may be born puny 
ond develop unsatisfactorily. In some coses there Is evidence of long-lasting 
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disodvontoge to o child on account of his mother's having been in o poor stote of 
health even before his birth. Pi/chologicolly speaking, there is cause for concern 
if women are in poor health during the yeor^ of child-bearing* Miscarriages or the 
bearing of puny children may occasion anxiety which may hove long-lasting effects 
on the mental health of the mother* Finally, one should perhaps refer ogain to the 
potentially very important role of women in the social sphere* Of course women in 
the developing countries generally work very hard, often at arduous manual tosks on 
fields or plantations or in the market-place, and their involvement in such tasks 
reduces in any cose the amount of time and energy they can devote to their children, 
even to a new-born one* If to these burdens one adds the unremitting hondicap of 
ill-health, it will be opprecioted that the infont may well lock care and attention 
{ust at the period when he is most in need of it if he is to survive his own 
developmental crises unscathed* 

2*4 Interaction of Malnutrition and Diseoses with Other Foctors in the Economic, 
Social and Cultural Situotion 

In all that has been said about the effects of malnutrition and disease on educa- 
tional development., attention has mainly been focussed upon direct effects, some of 
which are measurable* Yet it must be acknowledged that in many coses the inter- 
action of nutritiono! and medical foctors is complicated by the preserKe of many 
other foctors, often not readily measurable in' a woy that might facilitate the identi- 
fication ond isolation of those parameters which ore of immediate corKern in this 
report* Many of these other foctors have the effect of closing a vicious circle, or 
ore, like some of the forms of malnutrition ond disease themselves, mutually rein- 
forcing* 

The first and most obvious of these other foctors is probobly poverty* If one hod 
a world mop showing the incidence of malnutrition, and another map showing disease, 
one would be struck by the marked correspondence between the incidence of these 
phenomena and the incidence of poor educational development on the one bond and 
a low (per capita) gross national product on the other* Ver/ large regions would 
demonstrote these correspondences* But there would be a fj-rw remorkoble exceptions 
(to prove the rule, one might say*)* However, if the maps v/ere to provide a refined 
differentiation of categories, one would see so many slight deviations from the gene- 
ralisation that one would perhaps be forced to the conclusion that the tempting 
syllogism, poverty — malnutrition — poor education, will not stond close scrutiny* 

There ore one or two countries which ore relatively weolthy, to judge from their 
GNP but whose citizens hove' not yet reoped the benefit of national prosperity: weolth 
may be based on the exploitation of o highly profitoble resource using imported 
copitol ond perhaps also foreign skilled man-power* There is a time-log between 
the acquisition of national wealth from (for exomple) oil and thr ocquisition by the 
general population of improved stondords of life. Nevertheless, ont might well retain 
the subjective impression that at the individual level, poverty is o factor which, if 
it does not necessarily couse, ot least tends to inhibit the conquest of malrwtrition 
ond disease* If o man lives in on inland village, in on oreo subject to tsetse, then 
meat, fish and milk ore oil likely to be either unobtoinoble or beyond his financiol 
means* Or o country may contoin areas where the economy is modern, based on 
mining or manufacture, where many workers are in regular receipt of wages, however 
modest, and other areas of troditionol non-woge occupation, where most of the people 
grow their food and hove little cash for Supplementary purchoses* In the former areas, 
t^ workers who ore in regular employment may be fortunate in comparison with 
tho.w who seek for work ond do not find it, and who hove to subsist as best they may 
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on soc.o welfare beneflh (If ony) o«J on cawol eornings. Even in areas of hoditional 
forming there will be voriotion* of experience: torn orw, ore devofd to c«h cro^T^ 
subject to vogar.es of climate, to attack by pests or fungus diseases ond to fluctu- 

TJrl^ i^'^'^ ""T" P^"" diversifi^J crops o«l provide their 

formers with on adequate ond varied diet in relatively healthy conditions. 

"t!^}^' °" ^" °f general prosperity, one could refer to the question of 

l°u: the developing countries have high rates of population growth. 

^toble Tn^p"" u™""* developln^rf ond ochieving 

notoble increases ,n GNP, the increase in the number of mouths to feed drosticolly 

htr'Sr P^"- " *^ of o country has increased 

by J% ond the population has increased by 2%, then the per copito GNP hos 
increased by less thon 1%. And if the growth in notional product is lorgely due to 
profitoble oil-wells or copper mines, then the people in other regions may well be 
even undergoing o decline in their stondord of life thonks to populotion growth. 

I.njj"^' °! *° the question of populotion distribution, which 

^rrfs signiftconce to certoin other (actors in the situation. Populotion distribution in 

Xivew" '"m T "^"^ °f °" «»« hond there may be 

A^^!' itl ^Pf°''''.°"''? *° ^ very limited, ond if the 

i rel' erii"'"^^''""-! iJu"'^".'" ° ^ P-r, 

v» relief from outside will probably be slow to orrive in cose of drought or f^, 

lohlir '/ "'"'™'"'"»'°" ^ may in some woys facilitote cultural change. 

On r„lv°"'u ''^"^•s, however desirable, in dietory hob its. 

of '^^T Z ^ "Ofd thot o sense of permanen7e, ond 

of belonging to o lelotively stoble community ore conducive to both self-help ond 
mutual support. In many ploces, too, natural supplements to diet are readily ovoiloble 

wild creotures for protein, wild f^uit for vl:amins - whilst the stobility of the 
community ensures the viobility of a regular market for produce. 

tru« ^*J!" °" °f ° d!ffer«n» kind. It is 

^„J JTl"? ..'•"'''r °"' "^^ ""^ '^°"°''le ond probably broader in 

SficS llf ''"^ ♦» ^ horsh ond unwelcoming, ond the preUnce of 

off^iol welfore services may be offset by o lack of neighbourly support for the 
ro«ient or the unemployed. Even the en^loyed person hos to pcJT^^odging ond 
for tra.,elling to his work ond most things ir, the market will c^ ma« tho!!^in the 
or^ J'^^r *^y°'\P"^"^^'^' Town ond country differ, too, with regord to hygiene 
ond saiitotion. Pipe-borne pure water supplies ond effective sewage-disposal systems 
may b^, uncommori in country villoges, but snakes will keep down rots, birds will keeo 

orTefort^L""' 'T'^' "^"^^ -'-^ occumulaHon of Jlgr 

or efuse to be rore In the plonned parCs of the towns, pure woter ond organised ^ 

Z c^l ™>'."'"'V.°' ~ P«rhops olso o government or 

3o,S *r'? °J "^f^'-^'t' 'P'^'-^ to hoross the maloriol mosquito, but in the 
orTr. "^hich grow up on the edge of copital cities the conditions 

^ ?u L " T ^ '""S'"**'' ^'th children exposed f^om the eorlie^f oge, 
both in the home ond in the spaces where they ploy, to every conceivoble threat to 
their ,eolth - stognont woter, rotting refuse, sewoge, flies, rats , tetonus, molorio. 

All these ore foctors impinging on the physicol situation of the people, ond in 
oddition there ore certoin sociol or religious or culturol foctors which offect the 
compsttnce or the reodiness of people to undertoke ehonge. As regards malnutrition. 
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there ore certain trodUional dietory hobih^ which may indeed have o logicot origin 
but which ore detrimentol to health* For example^ in some communities the man is 
served first, then male children, *hen the womenfolk: econamicolly speakir)9, this 
is often quite reosonoble, since the man is fhe provider ond hrs sons ore the future 
providers, ond they must therefore be kept healthy if possible - but os hos been 
i::entioned, the health of the mother is of great importonce too« Agoin, the Muslim 
obstention from pork hos o sound foundotion: the pig is often host to dangerous 
parasites. But certoin food hobits or tobooes ore bosed on reosons lost in ontiquity 
ond in some coses ore not for removed from mere superstitions, e.g. the belief in 
certoin communities that o child should not, be given eggs* In more modern times, 
the kinds of food ovoiloble may include imported foods which ore high in price 
ond low in nutritive volue, but which en\oy prestige becouse they ore preferred by 
educoted expatriates (technicol ossistonce consultonts, etc.). Finally, traditional 
rituals ore not olwoys as hygienic as one would like, however inrtocuous or even 
beneficiol they may be from other points of view; ond in some communities it is 
very difficult to bring obout chonge because of the conservotism of the people or 
the resistonce of locol personalities, who oppose the institutions of chonge which 
threaten their own influence ond outhority* These foctors ore r>ot olwoys easy to 
identify, ond the ottempt to onolyse or identify them may leod into situotions 
difficult for uneducoted people to understond. To persuode o mother to wash o 
baby's nopkin, but rtat to do so in o streom used as o source of drinking woter; 
to encourage people to wash often, but discourage them from bothing where bilhorzio 
flourishes; to exploin the difference between o stognant pool ond o well is not eosy* 

2»5 Avoiloble ond Desiroble Meons of Meosuring Effects on Educotion of 
Pothologicol Physicol Conditions 

The second section of this port of the report deolt with some of the effects of 
malnutrition ond diseoses upon the educotional development of individuol children; 
this section should therefore be concerned rother with generol educotional outcomes* 
The main problem orising is thot olthough o lorge quontity of doto is ovoiloble 
obout the medicol history of children ond obout the educotional situotion of children 
in schools; ond o certoin omount of educotional information is obtoir^ed marginally 
in connection with children in hospitols or ottending clinics, there is o serious lock 
of doto illuminating the medicol ond educotional situotion of children who ore not 
ill enough to come under clinicol surveillonce, (or who die in rurol oreos from 
couses not specified) or who do not ottend school* 

Adopting the chrortologicol sequence used eorlier, one might refer to the studies 
corried out in Guotemalo (Fort tl, 6), Dokor (Fort II, 8), ibodon (reported in the 
paper submitted to the meeting by Dr.Boyd) ond elsewhere* By ond lorge, such 
studies relote to the medicol ospects * from them it is possible to drow inferences 
regarding the effects of severe malnutrition upon physicol development or regarding 
the effects of certoin diseoses or conditions upon a child's psycho*motor reoctions, 
sensory perception ond so on* If the child is not yet of school oge, one connot 
drow many worthwhile conclusions regording educotional effects, since his perfor- 
mances ore not recorded side by side with those of normal children* Nor con one 
moke oppropriote ollowonce for the severol other roctors which may effect different 
children's performance in different woys* Nevertheless, it would not be true to soy 
that no meons exist for ottempting to obtoin ob{ective doto, only that the doto ore 
incomplete* Within the limitotions of personr>el, time ond resources for onolysis of 
doto, it is probobly both desiroble ond possible to obtain dato which ore both 
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relevont ond Indeed voluobie, provided that whatever doto ore obtained, ore obtoined 
In o falfly stondodlsed form so that they con be collated with properly comporoble 
findings f^m other populations. One must foce the fact that o brge^-scole longitudinal 
study Is o very expensive operation, but that the collation of relofively Inexpensive 
investigation!, such os those done at Dakar In o cllnlcol context, together with 
perhops small-scole •sample* enqui/y into normal populations, could be rewording. 
Some steps should be token towards stondordlsotlon of whatever tests or measures 
are usecL 

As regards children at school, more Information could be obtoined thon Is In foct 
done so In most countries. In many countries the most urgent need may well be for 
elementary •base-line* doto about children being admitted. In order to estoblls!') on 
o scientific basis the relationships betwef .1 modicot conditions ond educationol 
performance, one really needs to estoblisli rwrm on the basis of more or less repres^n- 
totlve groups of children, rather thon on the basis of children who ore sick or of the 
children In the upper part of the school. So the moment of admission is of cruciol 
importance for the gathering of elementciy dato on oge, height, weight, etc., which 
might well be supplemented, in tocotitles where oppropriate pertonn«l were avoiloble, 
with certoln other dato such as blood count, presence of bltharzlo, malarlo, etc. 
The onnuol repetition of whatever tests were feoslble would in itself provide useful 
dato on phystcot growth ond the incidence of certoln conditions In a 'normoP 
population. This information would then need to be studied In con|unction with 
Informotlon on scholastic performance which Itself needs to be obtoined In o more 
systematic way than hitherto. To what extent ore the porometers reotly measurable? 
The list might read something tike this: 

opothy 

low concentration 
lack of motivation 
low ochlevement 
obserrteeism 
dropplng-out 

difficult relations with teachers or fellow pupils. 

Certoln of the^e indicators are obviously meosurobte In on objective way, but 
certoln others could be measured only with difficulty ond by skilled reseorch personnel. 
One rteeds therefore to concentrate on those elements which con be measured occu- 
rately ond retiobly by teochers without speciot training. It might be said, in the 
tight of the second section of this report, that meosurements were alreody being mode 
of dropping-out ond low ochlevement. tlowever, if one looks closely at the sort of 
infornriotlon avoiloble in the statisticot returns of most countries (even including some 
relattvety odvonced ones), one realises that objective measurement of ocodemic 
ochie/ement is rather exceptlortol, ond that even though the figures for dropplng^ut 
may exist, very tittle objective evidence exists to show the Immediate couse of 
dropping-out, to say nothing of the Indirect couses. On the positive side, it would 
be possible foirly soon to correlate the incidence of certoln medico! conditions with 
dropplng-out and repeating, but a big gap exists In our objective knowledge of 
ocadcimic progress, since most school examination papers ore set by examiners 
working to their own or troditionol norms, ond results tend to follow o trodltlonal 
pattern. It would be useful to hove norms based on stondordlsed ottalnment tests - 
these would hove on Intrinsic volue for the control of repeoting, for exomple. In 
addition to their volue for estobllshing the relationships between medJcol ond 
educotlonol foctors* 



As regards obMnTMlim, aom information probobly oxlstt, but teachers do not 
normally ottem|>t to atcortain (ond rocord) txoctty what woi th« couso of o child's 
abs«nco« It mtg^t b« possibit to obtain moro dotoll In at looit a son^lo of schoob. 

In tplt« of whot hos b^n said, ona must ocknowlodgt tK« r^al dlfficultiM confron* 
ting any attempt to rtfino th« Information now avollablo. Mony countrlts do not pontss 
tU trolnod porsonntl for ony sopbHtlcatad Invostlgatlon on o scalo, ond In mony 
plocos ont connot roly on un^Inod or inodoquotoly trained toochors to supply ovtn 
basic school statistics on onrolmont ond att«ndonco occuroNly, It may bo ovor-optlmlstk 
to suppose thorn oblo and willing to obtoln dotolls of tho kind t^u^rmi. In most ^condoiy 
•chools, and In som» soloctod primary schools, tho outlook Is brightor, but on tho whoU 
ono is scoptlcol about tho llkollhood of progress oxcopt whon Invostlgatlons con bo 
conducted In soloctod schools undor the cloio suptrvfslon of trained personnel (e.g. 
Inspectorate, university reseorchert or teochtrs' college staff. . 

Even when on enquiry ts carried out on o fofrly small scale, with careful plonning 
and supofvtslon. It may produce only Inconclusive results. This Is especlolly the cose 
where almost the whole population Is found to be sufferlr^ from molnutrltton or enteric 
disorders or molorlo or bllhonclo, so that ony vorlotlons from the mean of oeodemlc 
achievement ore due to Indlvlduol differences or unoscertolned other factors. For 
exomple, on enquiry Into the academic performance of sufferer* from bllhorxlo proved 
largely inconclusive because vMuolly oil the children studied were Infected with 
bilharzio (see Usbom*s report, 1954, ll.)« If on uninfected control group Is not 
available, one con hordly draw conclusions about the educatlonol ef^ts of the 
Infectk>n« One also comes up ogalnst the olmost Insoluble problem - whether the 
effect on academic ottolnment of the ^absence of o child who goes to o clinic for 
treatment" or who goes to bed for o rest Is greoter or less than the affect of remaining 
In class while suffsrlng from o condition rendering hlm 'undsr par*« 



3. THE ROLE OF EDUCATION IN THE FIGHT AGAINST MALNUTRITION AND 
DISEASES 

3.1 Education of G^IIdren Below School-oge 

The preceding section will hove mode It clear that the phenomena of disadvantage 
con be viewed In more thon one light, inasmuch as they comprise the effects upon the 
body and its welfare and also the complex and often not readily meosuroble effects 
upon Intellectual capacity, academic achievement, social participation, and the con- 
tribution of indh^kluol citizens to the economic and cultural pr^'-ess of their notion* 
In the some way, the bottle against malnutrition and disease con be fought on more 
than one front* The obvious weapon ogolnst malnutrition Is the Improvement In quantity 
and quality of food supplies, and the obvious wopon against endemic diseoset is modern 
medicine - prophylactic drugs ond the prollferotion of clinics and hospnols. But In both 
cases on extrc. dimension hos to be mentioned, that of education* 

The extension of tho area under the plough; the developmen* of high^yieldlng 
strains; the Increase in efficiency of agriculture and fishing; the in^xovement in diet; 
the adoption of measures of family plorwiing or preventive medicine; the right locotion 
ond utiltsotion of clinics - oil these actions demand popular comprehension and parti- 
cipation if they ore to be permonently successful. It Is significant that international 
organisations such as FaO, WHO, UNICEF and voluntary bodies concerned with action 
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of the kinds mentioned olt devote specie) attention to the educotiofxil aspects of tfieir 
work as well as to the propagation of technicol advonce; and that governments now 
realise the need to set up machinery for communication and self-help at the same 
time as they set oboot the distribution of food or the Institution of medfcal services. 
Worthwhile lessons have been learned firom those Instances where a mechonism has 
been set up for solving o concrete probiem without any accompanying provision for 
long-term education. In Ghana, for example, the Nkivinah government set up 
'bulldeis' brigades* ond state forms with the Intention of extending and diversifying 
production, but they were not o success because many people were accustomed to 
regarding the government as o universol provider, ond needed to be educated to an 
acceptonce of this new Idea of government as merely opening a door for selHielp. 
Another Afrlcon government (Tonzonlo) Is currently having to revise Its ideas on how 
to troln young formers, for somewhat similar reasons. 

Consideration having been given to the Impact of molnutrltion and disease at the 
vorlous pge-levels ond occording to the Inst'itutlons with which a person becomes 
formally Involved, it may be useful to follow o similar plan when looking at the rt>le 
of education In combating these offtlctlortf. As far as the young child before school- 
age Is concerned, one should perhaps think of him together with his mother, since 
throughout o large part of the first five or six years of his life he ts not subject to 
the Influences of ony formal educational Institution, and since In any case It is the 
mother who Is the dominant Influence as regards nearly oil the factors that matter to 
his life ond health. What educational Influences con be brought to bear upon the 
mother at the very time when she is pregnant, before the chlM H bom and during 
the dangerous period up to and beyond weaning? On the face of it, one may expect 
the depressing onswer to this question to be - none, since In many countries the 
women' continues to carry out her routine tasks of cooking, cleaning, fetching 
water, etc., with little or no time (even If the facilities existed, which generally 
do not) to Improve her knowledge of how to sustain ond keep hbaUhy her own body 
ond that of her child. Even In those countries wfiere educattonat advance hos been 
ropid, the girls have generally benefited for less than the boys^ ond In mony rural 
oreas one therefore finds o mojorlty of women either Ill-educated or even Illiterate. 
So the printed word Is not likely to hav^ o significant Impact, tkywever, one does 
find women. In both town ond country, living o tifo In which the day's work con 
be plonned to afford some time for socio! contoct. This H the time when o commu- 
nity development worker Conlmateur*) can hold o short class In which the women 
will be pleased to learn how to knit or sew ond will acquiesce In teaming at the 
same time o little obout nutrition, hygiene or child care. 

The learning in such situations con be. Indeed must be, of o very practical 
kind, ond some of the most successfol undertakings of this type have been where 
o sociol group olready existed ond where the learning has arisen otmost spontoneously 
out of the group's need to conceive worthwhile occupations for Itself. For exarr^le, 
sociol gatherings in the village community centres in Mauritius become occaskms 
when o volunteer nurse or at least o well-educated woman couki come ond talk 
informolly about nutrition, child care, hygiene, etc.; In Senegal, the village 
women were tought how to keep poultry and given procticol help In organising this 
octivity', as o profltoble hobby at first, but later as the beginning of nutrition 
education* In foct, linking on educationol process with some octivity which Is 
patently profitoble In o more materlol sense may In mony cases be the only really 
effective approach. In certoln villages |n llgondo, the personal pride of people in 
the oppearance of their homes become chonelled Into on effort for the cleanliness 
of the village* 
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Ir ma/ be wortliMfhtle to quoTe olso Hie monner in which medical treaTmenr may 
be associated with medtcol education* The health centre at Kibdia in Tanzania 
provides medical treatment, but the centre is odomed with illustrative materiel of 
o type comprehensible even to illiterates, and oil treat m ent is occomponied by a 
little homily* In-patients ore fed on a rational dtet and informed of its constituents 
(which exclude sugar). In oil this, speciol attention is paid to women, and particu* 
lorly p regnant women who come to pre-tKitol clinics and who are in-patients for a 
time. 

In towns, or in rural areas in these countries where progress is being mode in 
the overcoming of illiterocy, these kinds of education for adult women con be supple- 
mented by more sophisticated approaches: education by television 'viewers* clubs' or 
radio 'listening circles', articles in newspapers ond magazines, public lectures* 

. As lor OS mysf of these octivities are concerned, one may presume that the tiny 
child will be both involved and affected* Only through the education of the mother 
con one orticipate achieving on impact on the nutrition and health of the baby 
and the toddler* As regards the older pre-school child, clearly more needs to be 
done (although most developing countries cannot ofFord to do much at present) in 
the direction of ploy-groups and nursery classes* Even if only condu c ted on a part- 
time basis or by the use of voluntary helpers, such institutions could play on educa- 
tional rote for at least some children, ond even if only the children of more prosperous 
parents (ond only in urbon areas) derived benefit, the lessons learned might in due 
course percolate through to other strato of society or other areas. The lessons learned 
would be not only those of sociol mixing and regulated behaviour but olso those of 
cleanliness, preventive medicine ani (if ony food were provided on the premises) 
nutrition* Even if nothing were leonied by the child, the regime in itself would be 
of physical benefit as long os he wos subject to it, and perhaps olso ofterwords* 

3.2 School Educotion 

In both odvonced ond developing countries, it is probably true to say that the 
school is the most appropriate and the most effective means for chonging attitudes 
ond teaching essentiol facts* It may not be the most oppropriote mochtnery imogi- 
nable: ideolly, one would like to see o network of community centres, nursery 
schools, youth clubs ond so on in^iddition to what is described os school, ond a 
system of moss communications, (radio, television, newspopers, mogozines, public 
libraries, lectures;, orgontsed to interlock with the educotional policies ond pro- 
grommes of oil these organs and institutions. However, with oil its limitations, the 
school does provide on institutional base for on effort which is oimed at o specific 
sector of the population, relatively homogeneous *in oge ond interests, relatively 
stable in its geographical location ond its composition, ond accessible at known 
times ond for a reasonable length of time. Finally, ond of vitol importance, the 
school is concerned with the young, on whom the society or tomorrow will depend 
for definitions of its hobits of behaviour, culture, nutrition, hygiene ond medicol 
care. 

First, tfie school con undertake direct oction to alieviote the tmmediote couses 
ond major symptoms of both malnutrition ond diseose* Mony children suffer from mal- 
nutrition because they ere not fed often enough or substont lolly enough, ond simply 
do OS best they con to fill o painful void, often with carbohydrate food with little 
nutritive volue* The school is o place where octi/ity is relotively disciplined, ond 
where in consequertce o possibility exists to bring order Into the child's own 
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orrongemcfrfs for his own feeding at miWay* He can be told what kind of food to 
bring with him, or control con be exercised over the sort of food he buys, in some 
areas, it has been known for o school head to watch over both the price ond com- 
position of food cooked ond sold by some locol woman at the entrance to the 
school compound* In other cases o local market troder has been encouraged to come 
ond sell for o low price some article of known nutritive volue such as bananas or 
peanuts. These measures ore possible even in rurol schools^ In urban areas where 
locol authority finonces perhaps are stronger it has proved possible to moke o start 
with o school meols service. Even in towns it is perhaps not sufficiently oppreciated 
that mony children have o distance to travel ond do not have time to go home at 
midday (in ony case they may not get o real meal even if they do go home, if the 
father is out oil day ond has his main meal in the evening). In such circumstonces 
it is possibly both sound dietary sense ond sound economics for o lorge-scole catering 
scheme to be operated. Such direct action should olwoys be occon^nied by efforts 
at information: o number of instonces are known, in which children were given o 
reasonable midday meol, but were not informed about the rationale of costs ond 
nutritive votues occording to which the menus were drawn up. Coses are olso known 
of residentiol institutions adopting for reasons of prestige o menu based on Europcon 
models, in which expensive imported items were used in preference to cheaper ond 
readily avoiloble locol materiols. In such cases, once o prestigious dietary pattern 
is estoblished, change is difficult to bring about without the risk of student protest. 

In addition to the provision of meals or the control of foodstuff avoiloble to 
school children, the school can, if it has o garden, play o useful part not only in 
the feeding of the children but olso in their nutritionol education. Children con 
not only be taught (for example) which vegetobles have nutritive volues, but they 
con olso learn how to produce bigger ond better crops, how to core for poultry, 
etc. If there is o school conteen, some of the garden produce con itself be used 
to Supplement purchased materiols. Many countries hove encouroged school gardens, 
but unfortunately the crops have often been of o troditionol kind and the methods • 
olso have been old-fashioned, so the opportunity has been lost to teoch new 
methods ond the uses of new crops; then often the crop has simply been sold for 
cash instead of being put to direct use by the school itself. 

These comments will hove made the point that what h needed Is not only on 
improvement in children's diet, but olso to teoch children about the importonce 
of diet ond some of the basic principles of nutrition. These things will not necessa- 
rily be taught effectively if they ore presented in o so-called 'nutrition' lesson 
ond ore not referred to in other lessons: the scientific principles con come into the 
science syllabus; locol dietary habits con be discussed in 'civics' or 'current offoirs'; 
locol products con be mentioned ond assessed in geogrophy lessons; ond both facts 
and opinions con be brought together in number work, longuage work and in the 
procticol opplications observed in the running of the school conteen or the school 
gorden. 

Somewhat similor comments could be mode obout the opprooch to hygiene ond 
health. The school has good machinery for inculcating sound habits of hygiene, but 
its efforts will not be successful if there is o marked cleavoge between theory ond 
proctice. Children should be tought the volue of personal cleanliness, but it is not 
much use to teoch this in o hygiene or science lesson ;f there ore no bowls of 
water avoiloble for bonds to be washed ofter o visit to the toilet; it is net convin- 
cing if one teaches the life-cycle of o mosquito in o school where stagnant puddles 
abound. Nor ore the hygiene or science lessons the only times at which teoching of 



health rules con be undertaken* The enterprising teacher con moke opportunities for 
himself to introduce useful nutrition ond health education into reading lessons, current 
offoirs ond so on* This is not [ust good educotion * it is olso sound economics, if 
obsenteeism ond repeating become reduced thereby. Unfortunately, in many countries 
o targe proportion of teocbsrs, especiolly at the primary level where the deepest 
impressions may be made upon the greatest number, ore either untrained or inade- 
quately trained* A great responsibility therefore rests upon the inspectorate ond the 
troining colleges to corry out the global attack mentioned obove. In particular, 
those inspectors or college lecturers who ore particulorly concerned with either nutrt* 
tion or health education must see that ruftrition ond heolth ore interlocking ond be 
aware that successful education in these fields (or rather, in this corr^bined field) 
demands on effort in other 'subject* fields ond in the general running of practicol 
everyday offdirs in the school as o whole. 

3.3 informal Adult Education ond the RMe of Moss Medio 

Action in the community at lorge will often be initiated in the school, which in 
many communities con be the spearhead of chonge* In many rural oreas especiolly, 
the teachers, if they ore troined, are the most educoted members of the community, 
ond are wet! placed to set on example to the other citizens in the way they live. 
Whereas in most odvonced countries children learn from their porents, in the 'Third 
World* it often hoppens that children ore better educated thon their parents end are 
oble to teoch them something new ond useful obout food ond health, ond perhaps 
even obout how to obtoin bigger or better crops. Even where no formal machinery 
of adult education or community development exists, it is inevitoble that the school, 
OS o community in its own right, will exert its influence for chonge on the wider 
community which it serves. So not only is there on intrinsic significonce in reformed 
school curriculo, but the school is itself the vehicle of modernisation. Unfortunately, 
few ministries of education have oppreclated this fact so for, at least as far as one 
con judge from the content ond methods of teacher-training* An interesting excep- 
tion to this generolisatlon is the teachers* college at Yoounde in the Comeroon 
R^blic, where teachers ore being troined to be not only teochers but olso leaders 
of community action outside the school: it is port of the explicit mission of the 
school to act upon its environment* 

The school has been mentioned before the community development service, becouse 
in most countries this letter has usuolly only inadequate resources at its disposal, 
whereas the formal primary or secondory school is port of o lorge network to which 
importonce is attached. Nevertheless, tribute must be paid to the voluoble work done 
by the community development service (*onimation*) in many countries. In generol, 
there has been o recognition that much con be done with small resources if only the 
interest of the people con be coptured, ond that often the mast effective way to set 
o lively movement going is to orouse on enlightened self-interest rather thon to rely 
only on exhortation. For exomple, to advocate the consumption of eggs in o villoge 
where poultry is not bred is not very helpful; but to teoch o group of villogers how 
to reor chickertf, what to feed them on, ond to provide young chicks to stort the 
business, is to prepare the woy for on educational process by initiating o sound 
practicol venture. Similorly,when on ogriculturol extension officer visits o villoge 
to give the formers advice on how to improve their crops, it has often been found 
oppropriate for him to be occomponied by o heolth worker to tolk to their wives 
obout better feeding or child cor or village hygiene. 
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A major problem may be said to present itself in connection with the educotional 
functions of services such as ogriculfurol extension or heolfh service: they are techni- 
col services which ore generolly under-stoffed and under-financed even for the 
effective perfbrmonce of their technicol functions, and one might argue that they 
should not be called upon to perform these educational functions as well. But in the 
long run the educational function may be of even greater importance since technical 
help may engender a spirit of dependence, but technical help plus enlightenment may 
enable people to stand on their own feet and work towards their own progress with 
self-confidence and self-respect. 

Some programmes of a purely technical nature do, of course, have an educational 
element 'built in*. For example, if iron tablets or milk is distributed to schools under 
o WHO or UNICEF scheme, it is inevitable that at least some people will ask them- 
selves what the purpose of the exercise is and perhaps look for new initiatives to 
take. Or if an authority carries out insecticide spraying to kill mosquitos in a malarial 
orea, then at least some of the people may thus learn of the connection between 
mosquitos and malaria. 

Ascertainrng what are the existing interests of the potential clientele is an impor- 
tant task for adult education workers. It is often fruitless, to provide classes in 
nutrition, child care, hygiene and so on unless these pilts are sweetened with a 
coating of what the people actually want (as distinct from what they need). They may 
want a literacy class or a sewing class, and this con be what brings a group together, 
after which the other topics can be introduced gradually. This is particularly true 
of the educational functions of the mass media. If people switch on the radio it may 
be primarily with the hope of hearing lively music, but brief anecdotal references to 
more useful matters can be slipped in between the musical items. |f people switch on 
the television receiver or attend a television 'viewing circle* the main purpose may 
be to obtain entertainment in the form of drama, adventure or comedy, but brief 
educational programmes may also be seen with interest. The Television and rodio 
producers of some advanced countries have developed a certain expertise in the use 
of intrinsically entertaining media for the transmission of information and enlightenment 
(e.g. the use of a serial stoiy to convey information about forming methods, the • 
workings of the law, etc.) and there is scope for a good deal of this sort of work. 
As far OS newspapers and magazines are concerned, the readership may not be as wide 
OS it is in more odvonced countries, but the reading is perhaps more avid. Where 
reading matter is not plentiful and the cost of a newspaper is high in relation to a 
working man*s wage, a brief article on a nutritional or medical topic stonds a better 
chonce of being reod and token seriously in Accra than in London. Also, newspaper 
editors in developing countries ore less well provided with copy than their opposites 
in advanced countries, and so may be pleased to obtain free material from the 
community development service or the ministry of health, provided of course that it is 
brightly written. Finolly, a capital importance should be attached to leoflets, maga- 
zines, etc., produced for reading by new literates. These ore the people who ore 
keen on self-improvement and ore most likely of all their generation to be receptive 
to useful practical knowledge. They wont to reod, and this want con most appropriately 
be met In the form of reoding matter which will help to improve their lives and the 
lives of their children. 

The paint to be emphasised in oil thot hos been said with reference to both school 
education and adult education is thot the people concerned with education ore not 
technical experts, and often the technicol experts in ogricultural extension, heolth 
services, etc., ore not experts in the use of communication medio. There -Is need 
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therefore, for the agriculturol, nutrition ond health experts to inform the teochers 
and adult educators of the information or doctrines they wish to convey, and for 
the educators to educate themselves ond olso to indicate to their technicol 
colleagues which ore the opproprfate channels ond methods. Sociologists ond 
psychologists have o part to play, too, in ascertoining the special problems of 
Information-flow or traditional attitudes, ond in evoluating the results of pilot 
educational progrommes. In too mony cases, one finds 'field' educators ond univer- 
sity-based research workers cut off from eoch other by walls of prejudice or by 
barr iers of bureaucratic procedu*^. 

3.4 Education of the Hondlcopped 

In a sense, this topic should properly be deolt with in o chapter on its own, 
since education of the handlcopped is not so much on educational effort as an effort 
on behalf of those left crippled or disadvantoged In some way by physlcol effects 
some of which ore attributoble to malnutrition ond diesease. Nevertheless, one might 
regard any effort on behalf of the hondlcopped as contributing to the estoblishment 
of o climate of opinion in which the couses of hondicop can be sought for and 
fought ago Inst* 

The first tosk is to identify the hondlcopped in the present context. In on odvonced 
country the term Is probobly applied to o narrower range thon In developing countries, 
simply because the ronge of crippling diseases Is narrower and becouse medical services 
ore often such os to deprive many diseases of their worst effects. Reference has alreody 
been made to leprosy (now almost non-existent in advanced countries) and to this must 
be odded: 

1) blindness or eyesight disorder coused by vitomin deficiency 
or vorlous parasites 

2) physical crippling coused by vorlous parosltes 

3) mentol handlcop coused by under- or malnutrition. 

Another task is to obtoin a reasonobly relioble estimate of the size of the problem. 
In the rurol oreos of developing countries, hondlcopped youngsters either do not go to 
school, or drop out early, so It Is difficult to discover how many ore involved. With 
regard to adults, if there is no organised system of unemployment benefit. It is likely 
that o high proportion of the handlcopped either live off relatives or obtoin only 
the most casual employment or even become beggars - ogoln without officiol records 
becoming ovoiloble. The conclusion will probably be, then, thot as far as can be 
seen from the very limited dato ovoiloble, the developing countries hove o lorger 
relative number of handlcopped people than the odvonced countries do, and thot 
relatively little Is done for them, either by relieving the burden of handicap itself 
(by providing spectocles, crutches, wheelchairs, etc.) or by providing o troining 
ond subsequent employment within their limitotions. 

If one thinks first of hondlcopped children, especially those of school oge, the 
first point to emerge will probably be that little is done for them even by their own 
fomilles. It hos olreody been noted thot in poor communities living at subsistence 
level whatever food is ovoiloble goes first to the productive members of the house- 
hold. This is. logical. If harsh. The some logic tends to be opplied to the hondlcopped 
child. If his present or future economic value (i.e. his usefulness as o fetcher of water 
or o tiller of the field, or, in more 'developed' oreos, as o clerk or technicion) Is 
patently limited, whotever offection his family may feel for him as o person is un- 
likely to be ocoompanied by speciol effort to ensure that he gets reasonably fed ond 
clothed, to say nothing of his being educated or troined. 
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The somo may be sold at the level of ofRcIol provision: most developing countries 
moke little provision for speclol schools or speclol vocational training for the physH 
colly or mentolly hondlcopped, partly becouse the speclollsed personnel Is probably 
locking, but more likely because precious educational resources (building, equipment 
or stafO connot justifiably (It would be argued) be employed for the benefit of people 
whose contribution to the notion's economic welfare Is likely to be negligible* This 
line of argument con be described as a vicious circle; It Is hardly possible to change 
attitudes at the domestic level until changed attitudes at the notional ond offlclol 
level hove brought obout actions leading to concrete demonstration! that hondlcopped 
people con be useful. If properly trained to moke the best of the focultles remaining 
to them* 

The opprooch to this problem should be from two directions* Flitt, if o country 
has adopted universal primory education as on essentiol tenet of national policy, 
then It should be devoting at least as much effort to the educxition of the hondl- 
copped OS to normal children - In compllonce with the Universal Decloratlon of 
Human Rights^ If for no other reason* Even the most arbitrary kind of colculotlon 
could be made to provide some readily justifiable figure for the expenditure involved* 
One method would be to multiply the opproxlmote per coplto cost of primary educa* 
tlon for normal children by that number which represented the same percentage of 
hondlcopped children as the percentage of normal children attending school* The 
second direction would be that of economically useful vocational training, either 
for older children or for adults* Here on effort might be mode In the direction 
of at leori^ partly selF*flnoncing enterprises* Since normal people monoge to moke o 
living as potters, bosket-mokers, etc*. It ought to be possible to train some physlcolly 
hondlcopped people to do work of this kind or to provide some of them with sufficient 
general education to become occountonts, copy-typlsts, etc* The blind or feeble* 
sighted could olso be tought basket*moking or other appropriate crafts using locol 
moterlols ond trodltloiKil methods, from which they could derive not only o modest 
Income but also stondlng ond sel^>respect* The mentolly handicapped present o 
bigger problem in countries where unskilled lobour Is very notlceobly at o discount, 
but on effort should be mode if traditional scepticism Is to be overcome* 

Unfortunately, this Is o field where what has been done hos mainly been dor>e by 
voluntary bodies, especlolly religious bodies, who often do not toke kitxlly to the 
Idea of pooling resources ond working In close colloborotlon* ft Is therefore oil the 
more desirable that offlclol bodies, such as ministries of education otkI lobour or 
departments of community development, should give o lead In Initiating a notlorKilly 
plonned effort to enable the hondlcopped to fulfil themselves as human beings ond to 
become useful citizens* If such o national opprooch were odopted, the health services 
would probably be oble to integrate Into It not only o servloe for the pollotlon of 
human suffering, but olso o movement for more generalised education on the causes* 



4* PROSPEaS OF FUTURE ACTION 

4#l ROiepf Locol Communities in the Adaptation of Education 

From what has gone before, it will be cleor that education must play o crucial 
role in the struggle ogoinst malnutrition ond diseases, ond that education in this 
context is to be understood os moss education on educational effort directed at 
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parents ond the pre-school child as well as ot the schoohchild. It is necr'^ary there- 
fore to distinguish between moss education ond literacy compalgns* Gene oily speaking, 
llterocy compalgns at least in most of the recent coses have been relativv'> unpro* 
ductlve, as they hove not led to ony great chonge In behaviour of people, especlolly 
In connection with nutrition, health or children's education ond welfare* At the some 
time, ond In ony case, the Illiterate person should not be regorded as on Ignorant 
or Ineducoble person* He has developed his own verbal categories ond logic which 
enoble him to assimilate Ideas in his own tongue without necessarily having the help 
of o printed text* The Ideal vehicle for this sort of communication seems to be the 
tronslstor rodlo^ which Is very common omong the most isolated families ond Is listened 
to with keen Interest* Television is too costly for most fomllles but may be of use at 
community level* With the school as o centrol bose. It would be useful to develop 
out-o^school clubs and to use film* In oil coses, the most effective way of attrocting 
o mass oudlence Is by ratlonol use of moss medio* 

The introduction of the child Into the environment, his odoptatlon ond his recepti- 
vity oil develop In stoges like links in a choln, the strength of each link determining 
the volue of the whole choin* So one has to consider the totol development of the 
child from conception to adulthood* At no stoge con the child be isolated from the 
fomlly or his Immediate surroundings, ond it Is therefore necessary that education be 
directed both at the child ond at the surroundings which offect him* 

As for as the pre-school-oge child is concerned. It is certolnly possible to bring 
Jx>\jf on Improvement In nutrition ond heolth by the provision of food supplements 
ond medlcol attention ond better sanitation etc*, but these measures must be accom* 
panied by educotlonol meosures, since this Is the age when hygiene ond food hoblts 
may be acquired ond moy condition future attitudes* The educational effort should 
therefore be oimed not only at the child, but ot the whole fomlly* Educators must be 
mode awore of oil the nutritional ond health foctors which may give rise to pothologi- 
col conditbns hormful to development* In the some way medicol personnel snould 
beor in mind psychologlcol ond educational problems* A continuous diologue should 
be estoblished* In the long term, the most obvious steps required ore In the direction 
of provision of medlcol supervision ond nutritionol education in the context of ploy- 
groups, nursery dosses or kindergartens* However, most developing countries ore for 
from being financlolly oble to estobllsh such systems notionolly* For the present, the 
main effort might be directed towords institutionalising the coordination of work of 
doctors, ogronom!sts, health workers, educators* This topic will be referred to in 
the next section* 

As regards school-oge children, it is clear thot health education should probobly 
have o more importont place in the curriculum* This enhonced importonce of heolth 
education should not, however, toke the foim of exfro lessons explicitly devoted to 
health educotlon os o separote subject, but rather of integration of nutrition ond 
health components Into existing subjects* Geogrophy, for exomple, should Include 
attention to locol food resources; civics should include village hygiene; science 
should ploce more emphasis on human biology* Where o school conteen exists, on 
attempt should be mode to ensure not only that it ploys its port in the better feeding 
of children but olso thot It ploys on educational role, in fostering better nutritionol 
habits* 

In many countries, school gardens exist ond ore encouraged by education outhorities* 
However, they ore in need of expert technlcol guidance (choice of crop, method of 
irrIgation,etc*) which educofion stoff ore often not competent to provide* In some coses, 
the teochers* lock of competence is occompanied by o lack of Interest on the part of 
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children, pmnH, and local people. Again, what Is vranted Is o closer r«lotlonshlp 
between educators and ogrlcultural exitemlon, community development, health services, 
so that the school may become an active and Integral port of the life of the commu- 
nity, and so that the machinery of education moy be reinforced with the technical 
expertise these other services pocsess. It cannot be claimed that this kind of co- 
ordination will be eosy: there ore psychological barriers as well as the obvious 
financial ond administrative ones. In some areas, professional workers in agriculture 
extension or community development ore envious of the financial resources devoted 
to formal education or the prestige attached to It; In others they are scornful of the 
lack of training or narrowness of vision of village school-teachers; In yet others it 
is the teachers' training which has been of a narrowly ocodemic, bookish kind, thus 
making It difficult for them to recognise the need for, to soy nothing of actively 
seeking, expert technical guidance and help from outside the education service. 
On the other hand, the village teacher may well be quite on expert himself in the 
art of communicating with children. In short, what is required on all sides is a 
recognition that the child Is one with his fbmily and that the school is one with its 
community. 

It would not be true to say that the school on its own Is capable of undertaking 
the nutritional and health education of the community it serves, in spite of Its un- 
doubted potential as a spearhead of development and the usefulness of Its classrooms 
as a possible location for community development, agricultural extension or health 
education. Nor would it be true to soy that the sort of information available to 
health or extension workers exists in a form readily transmissible to children (or even 
to their mothers). Where, however, on organised system of formal education exists side 
by side with organised systems for informal education, there is a good case for otten^ 
ting the local coordination necewy, and some justification for the hope that a 
family-centred education might evolve. 

^•2 Government Action In Estobjlshinq Priorities and Defining Policy 

Given the present-day methods of training teachers and of administering the educa- 
tional system, not a great deal of progress along the lines indicated above con 
reasonably be expected. Teachers ore trained for work in the closs-room, not outside It; 
they ore not tought about recent researches in nutrition, preventive medicine, etc., 
and con hardly be expected to be expert in sociological or communications theory os 
applied to the moss education and community development situation. If durable progress 
i« to be mode, then local effort needs to be stimulated and backed up by a rather 
substantial notional effort, which might, one suggests, take three main forms: the 
training of teochers, health workers etc. to work together, and the production of 
teaching materials both for teachers' and for pupils' use. 

Before any of these things is likely to take place on a large scale, governments 
have to be convinced of the need. There is no shortage of data on malnutrition and 
diseose, or on educational wastage or productive inodequocy, and some conflations 
have been established. It now requires little if any further data to establish the explicit 
correlation, and one suspects that most governments ore in fact already convinced. 
But of course it is odministratively convenient (although not very useful from other 
points of view) to keep nutrition and health on the one hand and education and 
vocational training on the other neatly divided into their seporote odministrotive and 
financial comportments. It is true that some governments have on office of planning 
or of development which tries among other things to ensure liaison and colloborotlon 
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between different mmistrles ond deportments. However, the first step towords the solution 
of this particulor problem might be the manifestation of o direct interest in nutrition ond 
health on the port of the ministry of education. It is not sufficient lust to say that 
nutrition ond heolth ore importont ond oppeor In the currlculo of schools: what Is 
rteeded Is on office In the national ministry of education In which o beginning con be 
made In tho diffusion of nutrltlonol ond health education through the education system* 
Such on office could be located (In operational, not necessarily geographlcol termi) 
either In the section devoted to curriculum or In the section devoted to edcuatlonal 
plonnlng, or between the two. The officer In chorge would be o professional, not on 
administrative officer, ond his first task would be to establish on operatlonol liolson 
not only with opproprlate professional stoff In ministries or departments responsible for 
ogrlculturol extension, health, community development, soclol welfare etc., but olso 
with universities or InternatI .nal agencies ond foundations cortying out reseorch In these 
ond related fields. He would need to obtoln relevont dato ond either produce obstrocts 
himself or obtoln summaries from the technlcol experts concerned, which he would 
then need to rework Into o form comprehensible to his professional colleagues. Statistical 
dato on nutrltlonol factors ond on geogrophlcol or seosonol incidence of vorlous endemic 
diseases would need to be re^presented In o form such as to focllltate correlation with 
educotionol statistics on obsenteeism, drop*out, and examination results. It is clear 
from the papers submitted to this G>nfftrence ond firom the extent of the BIbllogrophy 
that o lot of information exists, but that either educators ore not ocquointed with it, 
or in some cases it is presented in too technlcol o vocobulory for it' to be immediately 
usable by average teachers. 

An importont task of the health education office of the ministry of education would 
therefore be to present the information In such o way that its relevonce was seen ond 
that teachers in the field could base the content of instruction ond olso the procticol 
running of school gardens, conteens or the school ond compound itself upon up-to-date 
ond relioble technlcol foundations* 

Information ond expertise need not flow in one direction only. Agencies other 
thon educational ones could benefit from knowing which aspects of their work ore 
relevont to education* They could olso profit from professional educators' (especially 
teacher-trainers') experience in the use of vorlous communications medio. This does 
not imply thot (for exomple) o sister-tutor does not know how to train nurses or that 
community development workers ore locking in expertise. Quite otherwise! But teocher- 
troiners ond school inspectors do have o long experience of many medio and ore quickly 
aware of developments in the technology of communication, so they would hove much 
to offer as well as to gain from the kind of colloboration envisaged. As far as 
Instructing children is concerned, of course, their experience is unrivoUed. 

It Is not sufficient to hove information ovolloble in up-to-date, relevont ond com- 
prehensible form In o ministry of education. Positive octlon has to be token to ensure 
that it will reoch teochers ond that they will In fact make good use of it. 

There ore two main chonnels: the inspectorote ond the teocher-training colleges. 
First, the inspectors ond odvisors themselves need to be both informed ond persuoded. 
This will only be the cose if the heolth educotion officer has done o good job of 
communication* As for as teachers olreody in the school ore concerrted, many will 
probobly be content to work on In their occustomed manner, ond will be resistont to 
new demands on their time ond energy ond skill - the i>eed to reassess their currtculo, 
the need to cooperote with stoff of other ministries or with locol people, the need to 
devise new teoching olds ond perhops even completely new methods* Nevertheless, It 
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mo/ be posslblt to Introduce both opproprlott moterlols end new attitudes through voca- 
tion courses, leaflets ond bulletlm, conferences and of course the visits by the Inspectors 
ond advisors, who must theimelves demonstrate not only Interest and conviction but olsc^ 
If not expertise, at least familiarity. In this connection, one might suggest that the 
frequent devotion of port of o vocation course to this moterlol might well prove more 
effective than one Isolated never-to-be-repeated course or conference. The attendance 
of medical or nutrition personnel at such conferences or courses Is probably desirable, 
but the actual teaching and leadership should come from professional educators: a 
danger very manifest In the post has been that of encouraging teachers to suppose 
that iuch topics as agriculture and health were factors Infringing on their life and work 
fiom outside - essentially extraneous to the real task of education* What Is now needed 
Is on awareness on the port of teachers that food and health do have on Intimate 
connection with education and that their schools con and must Interact with the commu- 
nities they serve* 

At the same time, the teocher-trolnlng colleges have perhaps on even more vital 
port to ploy. Here are the future teachers who may be expected to have lively minds 
and o receptive attitude, and who have before them at least three decades of professional 
service. Not only should the curriculum of their training include some fdmlllorlsotlon 
with the Interrelation of health, nutrition ond education, but It wogid also be dfslroble 
for them to be brought Into contoct with workers In the health, agricultural extension, 
community development and related fields. ConskJeratlon might even be given to the 
possibility of there being common elements In the training of teochert and of workers 
In these other fields, so that o new generation of professional *cammunIcotors* might 
come Into existence, wishing to Impart at least some of the same things, but perhaps 
by different methods, and to different groups within the community. Teachers In training 
often carry out their own Investigations either in the college's own oreo or while on 
te&ching practice. A study of the total background of the children they will teach 
should include considerable attention to their diet, health hazards, endemic diseases 
and the conditions of hygiene and sanitation In their homes and villages. This sort of 
fiKtdy cannot be called research, but It should employ scientific methods and arrive 
at objective and quantified fact rather than vogue generalisation. 

For teaching i'he trodltlonol subfects of 'hygiene' or 'health sconce* or 'gardening' 
there exist text-books in i<iost countries. However, what is now called for is o new 
approach (from the method point of view) ond o fbmlllarity with data ond research 
findings which rapidly became out-of-date. It Is therefore both unwise ond probobly 
expensive to count on being able to buy new text-books often; a suggestion might be 
that o loose-leaf compilation would be more appropriate thon text-books, which In 
ony cose ore often Imported ond not directly i^Toted to the locol scene ond locol . 
problems. A loose-leaf system could contoln vorlous types of material and would have 
several advontoges. First It would contain occurote ond up-to-date moterlol on nutrl- 
tionol ond health phenomena of the country for which It Is intended (omitting those 
topics which ore wholly or largely Irrelevont) with perhaps supplementary sheets to 
cover phenomena of only regional significance. The text should be written In o 
vocabulary comprehensible to the level at which It Is oimed, e.g. In the vocobulory 
of on average school-teacher rather than of o doctor or o university professor. Supple- 
mentary sheets could be issued for the diffusion of new research findings or of Interesting 
new locol doto. Second, the dossier would contoin materials similar to the first kind 
in basic content but differing In amplitude, presentation and vocabulary, to serve as 
0 direct gukle to the teocher as to the content and style of his closs presentation. 
Third, there would need to be detailed guidance to \he teoctier on the method and 



39 



and timing af claM-warl<; an how ta abtain or prepare Illustrative material (e,g. 
posters, flannelgraph, specimens, blackboard sketches), and a« the sort of practical 
work or related studies the children might find useful and irtt resting. Fourth, but 
by no means less important, the teacher would need guldono on how to establish 
mutually helpful contacts with workers in other communication agencies; on the 
orgonisotlon of local self-help projects or the collection of local data; and on the 
application of his and the children's knowledge in o meonirtgful way to the school 
environment and to the way the children and their parents live. 

It cannot be repeated too often that tnere is not on acute lack of information 
(although certain gaps do exist), but rathe; o lock of effective and permanent 
communlcotlon. If o text-book is out-*af*date, partially Inaccurote or irrelevant, 
and tattered, it is no longer suitable for its purpose and is not well esteomed by 
specialists competent to see its faults. The some would apply to a loose-leaf system 
which became out*>aF-date and neglectea. So the suggested loose-* ieof compilation, 
for the benefit of teochers, must be looked at In the context of on ongoing renewal 
of moterlols and methods, ot school, teachers* college and ministry levels, accom- 
panied by o permanent dialogue between formol and Informal educators and oil 
kinds of technical services. Research Is also on ongoing re(|ulrement, but there is 
o need too for Imaginative use of radio, television, mogozine features, the compo- 
sition of 'jingles' and the design of posters. If the attention of the people is to 
be reolly captured. This whole movement presupposes o policy orienrotion on the 
port of governments (and their provincial administrations too) so thot oil the machine- 
ry of education con be harnessed. 

4.3 Action by Internotionol Cooperation 

In accepting the invitation to participate in this Confctrence, one member mode 
the comment: "Why has it taker, so long for o meeting of tUa kind to be convened?" 
Truly, the nutritionists know o \o\ about the diet of the child, the medical experts 
o lot about his health, and the educationists o lot about his school performance. 
But on encounter of this kind. In which nutritionists, pedicitricions and educators 
get together to look for areas of common interest, is o ran: event. The first task 
of international agencies therefore Is to recognise the need for o multidisciplinary 
opprooch to some of the pioblems that concern them* Several agencies in particular 
already possess substantial quantities of data on fields within their normol scope* 
Whot is r)OW wanted is not o further short conference, but the embarkation upon o 
programme of collation and synthesis of the doto held in various specialised 
locations* Some examples ore the fallowing: 

1) Documentation on the effects of various kinds of di'iturbonce in biochemical 
metabolism upon the development of the brain (from the point of view of both 
psycho-motor and Intellectual functions). 

2) Data on the impact of malnutrition from the point of view of appropriate 
counter-measures and reversibility of conditions. 

3) Assessment of utility of various types of test inoterial available (intelligence 
tests and sensory perception tests). 

4) Doto on correlotlans between nutritional or medical conditions and measures 
of absenteeism, drop-out and ocodemic fcilure. 

5) Relatians between bocteriol ar parasitic infections ond absenteeism, etc. 
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All this motcriol should be $ynthesii«i in such o woy os to be conveniently 
ovoiloble end comprehensible by nutritionol end medicol sepciolists on the one 
hond end sociologists ond educotors on the other. Much of the materiel could 
form the foundotion for the compiloti'ons olreody mentioned os being desirable 
ot the national level. Perhops it should be noted thot olthough o vost omount of 
nwtericl exists, it is often not reodily ovoitoble in government ministries of 
develop|;,g countries, which do not normally hove the financiol resources for 
cstoblishing well-stocked specialist libraries. One or t^o international ogencies 
might therefore do o substantial port of the work of sifting and synthesising required. 
I hey might go one stage further. In producing some of the loose-leaf educational 
material for teachers and teacher-training colleges, or in producing material 
suitable for radio or television programmes, popular magazines, and other medio. 

International agencies hove a good deal of documentation ot their disposal, 
ond they have of con obtain the services of expert consultants in various fields 
Some of these experts con help evoluote existing material, and con give guidance 
o national governments in the colJection of local material, in the establishment of 
lioison units between ministries and in the evaluation of the effectiveness of the 
various disseminotion methods available. The agencies might also set on example 
in communication techniques in their own (inter-ogency) communications. They 
might, tof example, think of establishing on Information and liaison bulletin to 
publicise bibliographic items; abstracts of articles or research reports of on inter- 
disciplinary or Inter-ogency significance; brief reports of expert conferences and 
seminore. Ttiey should continue (as at present) to encourage the Initiative of 
research workers and Institutes and to promote health education in developing 
countries. In addition. It would be desirable to develop a system of direct 
material support, especially In the direction of continuity of effort and prompt 
publication of research findings., 

4.4 DiVectlont for Future Reseorch 

Until 0 large quantity of the already existent material has been collated and 
ossessed. It Is hardly possible to state which specific reseorches ore now required. 
Port of the task of collation will consist in Identifying where there ore lacunae 
and in stating priorities fo. future effort. However, one or two general directions 
con be mentioned. First, there does seem to be a need for some large-scale longl- 
tudinol study. In order to establish norms of child development, both physical and 
mental. For example. It is hard to soy whether bllhorzlo has on effect on perfor- 
mance, since in on oreo where bllhorzIo exists, everybody has It, and so no one 
knows what would be a stondord performance for people without It. 

At the same time. It must be acknowledged that longitudinal studies ore expensive 
and tjme-consuming, perhaps dlsproportlonotely so In comporlson with the utility of 
various types of smo 1 1 -scale investigation. The ongoing work of Dr. Don's Dckor team 
iJ 0 good exomple of what con be ochleved with relatively small resources. The In- 
fofmation obtained may be of local signlflconce Initially, but Its diffusion quickly 
shows It to be of wider interest, and new data ore forthcoming ot folrly frequent 
intervals. ' ^ 

Such work con be supplemented without much difficulty (provided technical 
guidance is available) by the ongoing locol enquiries of teacher-training estab- 
lishments, individual researchers In universities, etc. To say that central direction 
IS necessory would be putting It too strongly, but central co-ordJnation of results 
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is d«sirabl«, ond c«rtoinl> o centralised record of <vhot ts h%\r^ done, and why. 
In some cos«s duplicotion should be ovoided, but in others duplication in the 
sense of repHcotion may be desirable, so os to discover regionol differences 
in certoin phenomena through controlled parallel studies. 

Some of the doto surprisingly locking ot present ore relotively simple doto, 
which could be obtoined fairly easily by people with only o brief training. Doto 
on school performance ore ovoiloble, but exact doto on (for example) body-siie 
of children of various oge, incidence of maloria, blood count, ore not. Some of 
the meosures could probobly be obtoined by teachers, others (on o sample basis) 
by dispensers^ rwrses, etc. Technicol guidance on sampling and technicol contro) 
of such items os blood-tesl could be ensured by professionals but much of the 
routine could well be corried out by briefly-trained people. 

Finolly, even in odvonced countries ond certain^ in the developing ccuntries 
themselves, there *s scope for . o-operotion between universities ond institutes, 
ond of course for collobofation between different disciplines in ony given university. 
Some odvcnced students working for o master's or doctor's degree might welcone 
on opportunity to pool e..«rgies ond informotion in inter-disciplinory and inter- 
universiiy working-parties. Such on effort would cost ver/ little in financial 
terms, ond would be of benefit to the 'wlucotion of its porticiprnts os well us 
to the brtad*r couse af which it was o port. Perhops the very lost statement of 
this report should reiterate whot wos. the cotntontly recurring themw ^f the Confe- 
-encc: It is not research that is lacking, but communication. In or. age vhen 
multidisciplinory studies ore becoming more widely accepted, the young generation 
may possibly be less firmly embedded in specialised ru" thor. tneir predecessors, 
ond therefore more willing ond able to communicate across the largely ortificiol 
barriers thot separate nutritionists, pediotricicns, educotors and sociologists 
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5. EDITOR'S NOTE 



About o dozen major papers end several briefer notes were submitted to the Con- 
ference by porticiponts ond by other experts whose opinions were sought. Only o few 
the popers ore reproduced here, since cons iderot ions of spoce precluded reproduc- 
tion of oil the contributions, ond some note is colled for, regordir^ the bosis on which 
selection has been mode. Some of the popers were submitted in the form of working 
documents which would hove needed revision before publicotiofi; some of the papers 
were somewhat generalised; ond some of the country studies presented considerable 
oreos of ove»lop with one onother. 

The paper of Dr. Conoso is on interesting example of what is meont by the term 
Mongitudinol study'; it shows the scole on which such o study has to be undertolcen 
to be worthwhile, ond it shws the kind of dato likely to emerge. 

The poper of Dr. Rooult is generalised in its findings, but it is based on c number 
of empiricol studies. 

The paper of Dr. Don ond his colleagues includes references to the smail-scole 
enquiries carried out ot Dokar ever o period, ond gives on indrcotion of the kind 
of usefol dato which may be obtoined by o marginal research octivity conducted 
by nutritionists or pediotricions olongside their normal work. 

The poper by Mr. Chong is o country study giving o reosonably typicol descrip- 
tion of the impact of malnutrition ond diseose in one region. 



A complete list of the papers submitted to the meeting is to be found on 



All the main sources referred to in the popers reproduced ond most of the main 
sources referred to In papers not reproduced hove been consolidoted into the 
Bibliography which concludes this report. This is divided into four brood categories: 
I. Nutrition; II. Diseoses; III. Educotionol ond Sociol Foctors; IV. Demogrophic, 
Economic ond Other Foctors. Within each cotegory, irems ore listed olphobeticolly 
by outhor as far as possible. 



6. NUTRITION, PHYSICAL GROWTH AND MENTAL DEVELOPMENT 
C. A. CANOSA 

6.1 introduction 

Protein colorie malnutrition (PCM) todoy is under serious considerotion o$ a 
determining fbctor in mentoi development. The problem is of present importonce 
ord urgency becouse of the number of infonts ond young children in developino 
coum-ies suffering from some degree of PCM. The severe nutritional illnesses of 
kwashiorkor ond morosmus ore within this group, but they represent less thon 3% 
of underfed children in developing countries. The mild to moderotely chronic forms 
of PCM offcct 60% to 70% of oil preschool children in those countries, ond they 
number opproximately 400 million (Behor, 1967, I.). This situation coincides with 
o time in human history when individuol skills, physico! fitness ond good mentoi 
copocity ore increosingly necessary to implement technologicol odvonces in the 
developing countries, in order to compete with those ochieved in well developed 
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countries. Therefore, if the situation goes unchecked, the already existing gap in 
training and skills between developed and under-developed countries will continue 
to widen. What would the resulting situation be? Underfed, undertrained, and under- 
educated people in the world will further increase in nxttther, rendering any contacts 
with the remaining favoured societies even mere difficult. In other words, we may 
be witnessii^ a situation in which approximately two-thirds of the preschool children 
in the world ore becoming mentally handicapped due to PCM. 

A shrinking availobility of food per capita, brought about by the rapidly growing 
population, is one of the factors responsible for the condition described. This com- 
pounds the problem. Even with the strongest determination to face the existing situation, 
estabHshing whether children already born are handicapped in a reversible or an 
irreversible foshion is an extremely difficult task. In its totality, the problem is 
formidable, for the implications of and approaches to each situation are different 
every time. 

6.2 History and Background 

6.2.1 Experimental studies on onimols 

An impressive volume of evidence shows that in experimental animols, diet modifies 
physical growth and maturation. Some of the landmarks are as follows: 

Working with rots, Kennedy (1957, 1.) showed that under-nutrition at an early 
age produces smaller adult animals than similar counterparts fed an adequate diet. 
Stewart and Plat (1958, 1.), studying pigs receiving a protein-restricted diet, 
demonstrated retarded bone growth in comparison with animals subsisting on an 
adequate diet. Depending on oge at onset, some changes were reversed by subsequent 
protein supplementation. 

/lo J'^?^'"'*^^' ^ affected in severe molnutrition. Ross and Batt 

(1957, 1.) (bund the relation between enzymatic activity, chronological age and 
dietary intake ir. rats so well defined that it was possible to predict levels of various 
hepatic enzymes from the dietary history and age of the rats. 

More specifically, in relation to the central nervous system (CNS), Dobbing 
(1964, I.) found that prolonged PCM in rats and pigs produced a reduction of 
cholesterol and phospholipids in about the some degree as for brain weight. However, 
lipids specifically enriched in myelin (cerebrosids, proteolipids and plasmologens) are 
reduced to an even greater degree than brain weight. This suggests that severe mal- 
nutrition affects the process of myelination of the CNS during early stages of 
development to make it more vulnerable to injury. Benton and colleagues (1966, I.) 
demonstrated that the decreased myelin components correlated with a decrease of 
myelin by histological technique:. Chase and colleagues (1967, 1.) showed that 
severe nutritional deprivation in young rots was associated with a decrease in 
synthesis of sulphatide. This defect was not corrected by -e-feeding. The authors 
concluded that the time of active myelin formation was a nutritionally vulnerable 
period in the development of the CNS. 

In relation to behavioural changes produced by malnutrition, Barnes (1966, I.), 
working with rats, demonstrated that severe PCM in early life resulted in long-lasting 
behavioural changes, including what he interpreted as retarded ability to solve 
complex problems. More recently, Barnes (1967, I.) showed that while moderate 
nutritional deprivotion in early life may result in permanent alterations in certain 
bcSavioural changes, complex problem-solving appeared only to be affected in cases 
of severe PCM. 
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6»2,2 Work with oninwis 

Many shjdies have olso been conducted on the effects of PCM on the mentol 
development of children. Mainly usir)g the Gesell scoles, Gomez ond co-^A^orkers 
(1954, i.), in Mexico in 1954, suggested thot different forms of PCM were occom- 
panied by oltered behaviour ond personality* Also using the Gesill techniques in 
Africo, Geber ond Dean (1956, 1.) reported similor findings. In Mexico, Robles 
ond co-workers (1959, U) demonstrated long-losting behaviourol chonges in patients 
suffering severe kwashiorkor ond marasmus. Also using the same Gesell methods, 
Borrera Mancado (1963, I.) in Venezuelo followed children with kwashiorkor ond 
marasmus for several years ofter their recovery. Seven yeors loter, performance in 
oil tested areas wos poorer thon omong comparoble children of the same genetic 
origin who had not suffered malnutrition. 

Cabak (1965, I.) in Yugoslavio found permanent decrements in mentol perfor- 
mance of children ofter severol yeors following clinicol recovery from severe PCM 
(marasmus). Stoch ond Smythe (1967, 1.) in Soutli Africo, following groups of 
children belonging to two contrasting socio 1 c losses with different nutritional stotus 
during o seven-yeor period, found marked differences using the Gesell, Merrilh 
Polmer, ond o modificotion of the Simon-Blnet intelligence scoles as o measure of 
their mentol performance. Finally, Cravioto ond co-workers (1967, I.) reported 
retordotion in the development of intersensory integrotion omong malnourished 
children in Mexico ond Guotemalo. 

On the basis of oil these findings, it is logicol to conclude thot in developing 
countries, malnutrition could be o common foctor responsible for retordotion of 
physicol development ond poor mentol performance. 

6. 3. Concepts ond Definitions 

Definition cf trwlnutritron . - Whot is the meaning of the terms malnutrition, 
undernutrition, protein-colorie malnutrition? Do these terms express the same 
concept ? 

Whotever the term* malnutrition in its many forms is o phenomenon determined 
by multiple foctors, closely reloted to numerous economic ond sociol conditions. 
When viewed from this complex perspective, the problem of the investigotor becomes 
not thot of obsolutely isoloting the effiects of malnutrition per se , but of demonstro- 
ting the effects of malnutrition a$ it inVerocts with the other voriobles of the 
'poverty syndrome* (Klein, 1967/1,) 

In most of the preceding field studies, designed to exploin the effects of malnu- 
trition on mentol development, the main emphosis wos on food ovoilobility ond food 
intoke# With few exceptions, however, the greot majority of the populotions con- 
cerned suffer from culturol ond educotionol deprivotion, 'sociol malnutrition*, in 
addition to economic deprivotion, ond theie foctors relote intimately to PCM. The 
problem of separoting the effects of culturol ond educotionol deprivotion from the 
possible effects of PCM on mentol development of on indivlduol is rother complico- 
ted, as oil these elements offect mentol performance. Therefore, ony thorough 
investigotion intended to demonstrate the importonce of nutrition for mentol develop- 
ment must toke into full considerotion oil possible foctors recognized os beoring on 
mentol development. Otherwise the results connot be properly interpreted. 
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6.4 Developmentol Periods of the Centrol Nervous System (CNS) 

In generol, the development of the CNS undergoes three different periods: 

t) neutral development, which is occompllshed very early in mammals and man 

2) development of the oligodendrocytes, occurring soon afterwords 

3) myelin lipid formation, which is manufoctured by the oligodendrocytes. 

Theoreticolly, it is importont to consider that the effects of malnutrition in man 
may vory depending on the development period in which it occurs. 

The time peak of appearance of the developmental stages of the CNS differs 
occording to the species and in relation to their birth. For example, myelin lipid 
formation in guinea pigs occurs at 20 days before birth; in rots, at 1 1 days after 
birth and :n man during the last 6 to 8 months of pregnancy (Dobbing, 1967, L). 
This myelination period in man is followed by very fast brain growth rate during 
the first months of extra-uterine life. Finally, the brain does not grow at a 
standard rate in its early development; on the contrary, there are *brain spurts'. 
If periods of maximum brain growth coincide with periods of malnutrition, there is 
on increased possibility that brain development may be irreversibly affected. However, 
if malnutrition, even in a severe and long-lasting cose, were to occur at a time 
when brain development was completed, there may be no changes produced in brain 
composition or function (Srozek, l9ol, L). 

fntrO"uterine factors. - Central nervous system development in man occurs most 
rapidly during the last 6 to 8 months of pregnancy and the first two months of 
extra-uterine life. Factors which retard intra-uterine growth may also alter CNS 
development. The causes responsible for intra-uten'ne growth retardation are: 
o) fetal malnutrition due to maternal malnutrition or, more frequently, to placental 
insufficiency; and b) fetal malformations. 

In developed countries, numerous coses of severe fetal malnutrition occurred 
only during serious world crises such as famine or war. There ist still not sufficient 
evidence to prove that children bom during these periods were mentally handi- 
capped due to alterations in CNS development. In the case of inborn errors of 
metabolism or other types of fetal pathology not directly due to malnutrition, 
there is evidence that they could be responsible for these alterations. Thus, the 
olterotions in performance observed in children of the developed countries are 
mainly due to fetal malformations and placenta! insufficiency, and not to fetal 
malnutrition resulting from maternal malnutrition (Drillien, 1968, {.). 

It is a common assumption thot in impaired mental function due to malnutrition, 
the earlier the onset, the longer the duration and the greoter the severity, the 
greater the domoge to the brain. However, what is early? AAust we consider the 
uterine environment? Are we becoming more appreciative that mental handicaps 
occur In children in the course of intro-uten'ne growth without subsequent physical 
growth ?Tipa!rment? What happens if the mother is malnourished before she becomes 
pregnant, with that state continuing through gestation? 

Recent plocentot studies still under way in rural areas of Guatemala where 
malnutrition is prevalent illustrate the point of intro-uterine foctors and the possible 
effects of malnutrition on fetal development. 

The information previously mentioned points to the fbct^that the crucial period 
for PCM to have o direct effect on broln function could be during the last three 
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months of pregnancy ond the first six months of extra-uterine life. It is likel/ that 
after these criticol developmentot periods, socio-culturat factors ore mainly respon- 
sible for the poor mental performance observed among children in developing 
countries. Late preschool and school ages are of lesser imporionce. Thus, our efforts 
to demonstrate brain function impairment directly due to malnutrition ore focussed 
on psycho-physiological responses obtained during the first twelve months of life. 
Mental performance after this period becomes socially conditioned. 

The staff of the Growth and Development Unit at the Institute of Nutrition of 
Central America and Panama (INCAP) hos been engaged during the post three years 
in a long-term perspective field programme studying the effects of malnutrition on 
physical growth and mental development* 

6.5 Identification of Variables 

What ore the moin variables in the problem? Is quantification possible? Is it 
worthwhile to begin so complex a study before identifying the passible principal 
causative factors? 

A major difficulty arose in developing methods of measurement serviceable under 
field conditions* Methods of proven reliability under modern clinical and laboratory 
conditions ore not olwcys transferable to the field. In some instances, no tr:ed 
procedure existed. The futility of collecting information with lack of qunrititotive 
value led to a decision to accomplish that aim even if we never moved into the 
definitive investigation. The objective has been attained. We hove identified the 
three main variables: 

State of nutrition (independent variable). - The state of nutrition of a population 
is commonly defined by foctors of food production, distribution, availobility, con- 
sumption and utilization of nutrients. For the individual, clinical history, clinico- 
nutritionol examination, physical anthropometry, incidence of disease and injury, 
dietary studies, bone development and maturation, and biochemical tests ore proved 
and useful procedures. Unfortunately, no generally accepted model exists by which 
the nutritional state of the individual or of populations con be determined with 
quantitative exactness. 

For the definition, classification and quantification of the independent variable, 
the (bt lowing methodology is being usedt 

1) Clinico-nutritionol examination: based on iNCAP/lCNND (1963/1966, I.) and 
WHO (1963, L; Jelliffe, 1966, I.) data 

2) Neurology: methods of R.S. Paine (1960, I.), Andr6 -Thomas (1964, I.) and 
Gesell (1965, I.) 

3) Anthropometry: methodology used by the International Children's Centre (Fblkner, 
1966, I.) and Iowa studies (Jackson, 1945, I.) 

4) ^V>rbidity: collected on house-to-house colls every 15 days 

5) Dietary surveys: INCAp's methodology using one- or seven-days surveys (Fiores, 
1962, I.; ICNND, 1963, I.) 

6) X-rays: using the study methods of Greulich and Pyle (1959, I.), Tanner (1962, III.), 
cortical thickness of Pels Research Institute (Garn, 1958, !•) and number of ossifi- 
cation centres (Nelson, 1959, U} 
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7) Biochemistry: haenxjqiobin, haemotocrit, total serum, protein ond eiectrophoretic 
froctiorwtion, olbumin, globulin, A/G serum, vitomin A orxJ corotene, urinary 
excretion of creotinine, ureo, ureo/creotinine (Barker, 1944, II. ; Bessey, 1946, 
I.; Clork, 1949, |.; Grodwohl, 1935, I.; Hoinlir>e, 1958, |.; ICNND, 1963, 
I.; Microzone Electrophoresis Cell, 1963, I.; Nelun, 1959, |.). 

Environment (intermediate variable). - The social impacts on mental development 
are many., Regardless of which socio-cultural variables ore to have on eventual 
primary emphasis, it is mandatory to collect and study a wide range. Adequote 
characterization requires a detailed knowledge of the population under study with 
respect to family composition, child-rearing practices, social status, migration, potterns 
of communication, socialization process, economic factors, family and community ex- 
pectations, food habits, customs, beliefs, secular and introduced changes and perhaps 
others yet to be defined. An attempt has to be made to establish numerical relation- 
ships between selected ones and the nutritional state and mental development of 
populations and persons. That quantification is possible for all, or even the majority, 
is doubtful. Nevertheless, the effort is made, although with practical conviction 
that numerous elements will hove to be interpreted descriptively rather than in 
mothematicol fashion., 

Mental develepi^nt (dependent variable). - The tests developed to measure psycho- 
logical development may be divided into two categories: a) development or infant 
scales, for use with^infants from birth through two years of age; b) a battery of tests 
for use with preschool children from three to seven years of age. 

The infant scale is composed of items borrowed from the Bayley, Gesell, Cottell 
and Merrill-Palmer scales, and is used to measure development of children at three 
points during the first two years of life: 6, 15 and 24 months of oge. 

The choice of tests and test materials for the preschool battery, which is jsed 
from three to seven years, was guided by four primary considerations: 

a) the tests should be appropriate for the culture in which they ore to be odminlstered 

b) the tests should require a simple and, when possible, non-verbal response 

c) the tests should top what ore generally considered fundamental cognitive processes. 

The battery of preschool tests explores four areas of intellectual development: 
perception, learning, memory and language, in addition, several o^her tests ore 
employed to Investigate behavioural characteristics such as attention, motivation, 
persistence, resistance to distraction and ability to Inhibit impulsive motor responses.^ 

6.6 Research Design 

The main feature af the experimental design Is on ecological approach by which 
two similar groups of children In rurcl Guatemala, one with an Improved diet and the 
other with the conventional diet of the region, will be compered. The two child 
populations Include alt Individuals aged less than seven years, along with newborn 
infants entering the group during observations lasting at least seven years, ideally, 
the only difference between the two groups would be In nutritional status, a result 
impossible to achieve with human beings living In on open community. 

The ideal experiment would cover the whale adaptive from conception to adult- 
hood. The most serious, and perhaps irreversible, physical and probably mental 
damage by malnutrition takes place during pregnancy and the first years of life. 
On the other hand, mental development Is by no means so restricted, nor is early 



childhood necessarily the most critical time. Much of fhe leorning process sforfs 
with the two-yeor-old (Boyley, 1966, !.)• Languoge leorning occurs between two 
ond twelve years of oge. Memory is not fully developed until fourteen yeors. 
The complex process of a growing intelligence begins at four or five years and lasts 
until adult age. By current concepts, the critical age to study the effects of mol* 
nutrition is from six months until five years; the Critical period to demonstrate its 
possible effects on mental development is from four years onward. Consequently, ony 
study intended to demonstrote the significance of malnutrition os a factor in mental 
development must extend over sufficient time to permit proper definition ond quanti- 
tative evaluation of both., A study limited to seven years faces the real possibility 
thot the effects of PCM on mental development would not be fully determined. Such 
o study should give, however, strong indicotion of the reasonableness of continuing 
observation. For many reasons, operational, administrative, technical ond professional, 
the study is, at this point, limited to seven yeorS. Providing results so warrant, the 
present reseorch design has plans for an extensio^i to age fourteen years., 

The programme focuses on the whole of physical and mental development, begin- 
ning with nutritional studies of the family unit and following pregnant women from 
conception through pregnancy and delivery. Newborns are observed from delivery to 
seven years of age, with periodic evaluation of nutritional status and mental develop- 
ment. The study is an interdisciplinary effort, specially involving integrotion of 
biological and socio-cultural variables. The programmed activities are presented 
on Table 1 . 

The final design includes three sets of communities, strictly matched for biological, 
psychologies and socio-cultural variables. Population No.1, defined as experimental, 
has nutritional supplementation and medlcol attention. In Populotion No. 2 the first 
control, medical attention is provided but no nutritional supplementation. Populotion 
No. 3 is called a blind control, it has neither element. In order to furnish the first 
control community with the same or equivalent social stimulation os provided in the 
test population by the nutritional supplementation, a *fresco' (soft drink) without 
nutritional value is supplied. 

Once a set of communities is found, the main voriables introduced are: nutritional 
supplementation, medical core and social stimulation,, the latter due mainly to the 
presence of the teom in the village and to the interaction due to the nutiilionol 
supplementation provided in the experimental community. Thus, the final design is 
presented on Table 2. This type of design allows for isolation of the effects of 
nutrition and those of social stimulation on mental development. 

Three sets of villages are under investigation. Each set per se is sufficient to 
provide the information required. The main reason to choose nine 'aldeos* was to 
divide the risk of some unpredictable catastrophic event, such as earthquake, 
volcanic eruption, drought, local political crisis, government intervention, intrusion 
of a new industry or the like, any of which could ruin a long term prospective study. 
For concurrent replicotion of the experiment, for in.Jrance if for no other reason, 
it is necessary to include the nine minimally required villages. 

The criterio opplied to match all villages include two groups of variables: 
quantifiable and non-quantifioble . The most important 'quontifiable' variables are 
those which relote to physicoi growth, mental development and socio-cultural 
status. With respect to physical growth matching among oreschool children, four 
onthropometric measures are opplied: //eight, height, arm circumference and tricipital 
skinfold thickness. For mentol development matching, six meosures covering the areas 
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of ottenfion, learning, memory end longuoge ore opplied. The socio! quantifiable 
variables explored for matching ore: size of populufion, size of sample, composition 
of the papulation, dependency rate, birth rate, mortality rate, financial status, land 
holding and use, housing, education, isolation and migrotion. 

The non-quantifiable sacio-cultural variables explored for community matching are; 
fomily composition, patterns of disease and injury, patterns of nourishment, expec- 
tations and social facilities. 

6.7 Results to Date 

On the basis of the data collected during the exploratory phase of the study, some 
preliminary results are presented. These results illustrate the health conditions and 
mental performance of individuals living in the areas where the study is being carried 
out. 

Diet of pregnont women. - Table 3 summarizes the results of a dietary survey 
conducted in 58 pregnant women in two rural villages. A monthly dietary survey is 
obtained as soon as a pregnant woman is identified and is continued until the time 
of delivery. Marked deficiencies con be noted during the three trimesters for prac- 
tically all nutrients studied, being more severe during the first trimester. The$« 
deficiencies are more severe for calories, protein, vitamin A and riboflavin. Further- 
more, the deficiency of protein is even more serious thon indicated by total protein 
consumption, because only 20% of the total protein comes from animal sources.. 

Biochemical anolysis of placentas. - Table 4 shows the results obtained in 20 
placentas belonging to rural women of two of the communities under study. The chemi- 
cal composition of these placentas was found different for similarly processed placentas 
of women in the state of Iowa, U.S.A., examined (Conoso, 1968, I.). 

The average DNA concentration per kilo of placenta was 1 .8 grams for the 
Guatemalan sample versus 3.42 grams for the North American sample. If it is assumed 
that the DNA concentration per cell is a constant factor, the total number of cells 
per placenta con be calculated. Accordingly, the total numbers of cells in placentas 
from the U,S.A. was calculated to "be 2.517 x 10 (Brozek, 1%1, I.). In view of 
the severe dietary deficiencies occurring during pregnancy, it is reasonable to 
postulate that placental alterations could be partly due to these nutritional deficien- 
cies. Furthermore, the anatomical chonges could be responsible for functional 
alterations which, in turn, could damage the fetus. Further research is being 
carried out in this area. 

Mortality in preschool children . - Table 5 illustrates the patterns of death among 
children up to seven years of age in the villages under study. The death rotes ore 
higher during the neo-notol period, and particularly h{gh for the post neo-natol 
period and secjnd year of life. The death rate in each community was token into 
consideration to determine the sample size necessary to obtain a representative number 
of children at the end of the study. Based on this information and on the birth rotes 
of the same communities, the size of the villages to be chosen for the study was 
also calculated. 

Diet of preschool children. - A recent and complete dietary survey of one of the 
communities is presented on Table 6., It con be seen that there is a morked deficiency 
for the majority of nutrients investigated. The deficiencies are more severe during 
the first two years of life. The nutrients showing the more severe deficits are similar 
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to those noted among pregnant women; that is, colories, protein, vitamin A, ribo* 
flavin, niacin and vitamin C. 

Physical growth . - Graphs 1 and 5 present comparative vc'ues for height and 
weight between Guatemalan and U.S.A. preschool children. The Guatemalan sample 
included 2,800 children (representing over 92% of this population group) from eight 
rural communities. The standards of comparison for both measurements are the growth 
curves of Iowa (Jackson, 1945, I.). 

The growth velocity in height is presented in Graph 2. It can be seen that during 
the rirst three months of life, the velocity is the some for both an urban healthy 
sample and a rural sample. After three months, however, there is a marked decele- 
ration of growth velocity in rural children, lasting until about 30 months- Beyond 
30 months they begin to recover, and by 60 months their velocity rote for height is 
practically the same as that of urbon children. 

Bone development . - Graph 3 shows critical thickness as measured in the second 
metacarpal, in comparison with norms of the Pels Research Institute for c North 
American population; significant differences between the two samples are clear. 

Graph 4 shows bone development studied by the Greulich and Pyle method, in 
a Guatemalan sample of 80 preschool children, representing practically 100% of the 
universe of one village. 

Mental perf ormonce in molnutrition . - A pilot study was conducted arrong 20 
children who had been clinically diagnosed as malnourished at some paint in early 
childhood, but who had been nutritionally rehabilitated at the time of testing. 
Height was also taken into consideration for the classification of malnutrition. The 
heights of the children in this sample were 14% or more below normol for their 
ages. The results obfained were compared with those of ten of their siblings, who 
had f>o clinical history of molnutrition, and whose height'for-age ratio showed a 
deficit between 0 and 10%. The results are expressed on Tables 7 and fi. 

The control group performed significantly better than the experimental group in 
four of the ten measures used. Two of the tests which yielded significant group 
differences are adaptations of standard short-term memory tasks. Memory for Digits 
and Memory for Sentences. The other two tests which revealed significant group 
differences are Intentional and Incidental Learning. We are currently exploring 
three possible interpretations of these data: 

a) that children who hove been malnourished ore less competent in the area of 
short-term memory 

b) that the group differences are due to an inability on the part of the previously 
malnourished children to respond verbolly (i.e. to decode experience linguistically) 

c) that the previously malnourished subjects are unable to pay close attention during 
testing . 

6.8 Summary 

Some illustrative points are presented showing that in the populations under study, 
there are marked nutritionol deficiencies starting with pregnant women and eorly child- 
hvod. These deficiencies are reflected in placental alterations, poor and distorted 
physical growth and high mortality rotes. 
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Children recovered from severe PCM performed less well in pi^choiogipol tests 
than their siblings, pointing to the pocsibility thot severe malnutrition within the some 
social environment con produce changes in mental development. 

Long-term perspective studies are necessary to obtain data with which to demon- 
strote and quantify the relative importance of the effects of socio-cultural and 
nutritional factors on mental development in developing countries. 
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TABLE 2 
Expcrimentai Design 
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Control 
group I 


Control 
group 2 


Medical care 
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Nutritional supplementation 


X 


0 


0 


Social stimulation - "fresco" 
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TABLE 4 
Plocentoi Composition 
U.S. A (20) vs. Guutemolo (?0) 



Weight (gm) 

U.S.A. 
Guotemoto 


M 


SD 


t 


Signi'icunce 


414.3 
435 5 


n3.u 

136.3 


-0.464 


6 < .-^ < . 7 


DNA (gm)^ 
U.S. A 
Guotemolo 


3.989 
1.850 


0.785 
0,654 


J. 534 


p < 002 


No. of cells (xlO^V* 
U.S.A. 
GuQtemoio 


2.51? 
1.697 


0.628 
0 384 


4.670 


p < 002 


Concentrotian per Cell (uug.) i 


N/cell (xlO'S 
U.S.A. 
Guotemolo 


3.710 
4 313 


0 3/8 

i.r7 


-1 578 


l<p^ 2 


Fo/cell (xlO"^) 
U.S A. 
Guotemolo 


2.346 
1.991 


0 "66 
1.109 


1.008 


3<p< .4 


Cu/cell (xlO"^ 
U.S. A 
Guotemolo 


5.375 
5./52 


2 534 
2 413 


-0 430 


.6<p< 7 


Zn/cell (xlO"*)''' 
U S.A 
Guotemolo 


1 .134 

2 :38 


0 -59 
0 692 


-3 922 


p < 00? 


Mn/cell (xio'^) 
U.S. A 
Guotemolo 


4 :22 

3.872 


1 638 

2 a/4 


C 96. 


' 3<p< 4 


Cr/cell (xlO'V 
U.S. A 
Guotemolo 


6 015 
3 036 


3 01 j 
1 379 


3 506 


p < 002 



Asiuming constont DNA per cell M »'/eon 

4-f SD ~ StorxJord Deviotion 

Significontly different ^ t-distrioution of probobility 

p - prolxiuiiity of stotisu'col error 
INCAP 68-95 
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TABLE 5 

Depth Rotes omong Preschool Children in o Guotemolon ViHoge 



Age Groups 


Death Rote per 1.000 Children 


■f. 

Acotenango Rural Guatemala 
1960-1965 1959-1964 


Peri-natol 


59 


30 ^ 


Neo-noto! 


65 


64.4 


Post-neanatol 


48 


83.4 


Second year 


45 


51.7 


Third yeor 


24 


32.8 


Fourth yea-' 


13 


20.1 


Fifth year 


to 


12.5 


Sixth year 


3 





■** INCAP-OIR 
Death 0-6 days 
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TABLE 7 

Descriptive Dato - Experimental and Contral Groups 



Groups 


Age/Mcnfhs 


Height/cm 


% Deficit 
Height/age 


Cantral group N = 10 


X = 67.60 
SD= 8.15 
R = 55-77 


X = 106.85 
SD = 5 40 
R =95-115 


X = 7.10 
SD= 2.38 
R = 5-10 


Experimental group N = 20 


i = 64 40 
SD= 7.20 
R = 54-78 


I = 95.56 
SD= 4.34 
R = 88.9-102 


I = 15.50 
SD= 3.83 
R = 13-28 



INCAP 68-12 



X = Mean 

SD - Standard Deviatian 
R = Range 
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SD = Standard Deviation 



INCAP 65-571 
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GRAPH II 



Quarterly Increments of Growth in Height of Rural Children 
Guatemala 1968 
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GRAPH III 



Cortical Thickness 2nd Metcarpian m Rurol Children 
Guatemala 1966 
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GRAPH IV 



Bone Developmenf 
80 Preschool Children - Aldeo Los Planes 
July, 1967 
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GRAPH V 



Weights of Preschool Boys and Girls 
in 8 Guofemoion Villages 1965 




— Boys 
Girls 



X = Average weight 
SD = Standard Deviation 
16^^ = 16*^ Percentile 
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7. THE NUTRITIONAL CONDITION OF SCHOOL CHILDREN 
A. RAOULT 

7.1 Introduction 

Nutrition is uninterrupted from the conception and throughout the birth and growth 
of the child, the odolescent and the adult. Each stage conditions the next one.. 

The school-age child may inherit somotic retardation, irreversible lesions, enzyme 
and functional disturbance, appearing and often accumulating after the nutritional 
crisis in early childhood.. 

Kept within his family, in the same environment, the child is still exposed to 
its economic, nutritional, social and cultural conditions; his only escape, and then 
only for a few hours - when he has reached school age - is the school. Otherwise 
he remains in his accustomed environment. 

An important government move hos been mode in the Moghreb towards supplemen- 
ting the family diet by school meals, and there is every justification for this; but a 
similar, and no doubt more rewarding effort has still to be mode for the preschool 
child. From the psychological poinf oT view, this is a new step towards self-sufficiency 
by a portial separation from the family unit. 

The nutritional condition of the schoohage child is the combined result of a 
number of factors: 

1) inheritance from earlier stages 

2) present dietary factors 

3) sonitary conditions 

4) parasitic infections or infestations 

5) effectiveness of the health and social services.. 

They interact and overlap, and as in all the previous stages (but perhaps not so 
obviously) may determine a multi-deficiency profile for the older child. There is also 
continuity in the clinical and biometric aspects of the nutritional condition. They 
will, however, appear in a much milder form.. The reason for this is a general 
slowing-down of somatic growth between the ages of 4 and 10, and consequently a 
relotive drop in nutritional calorie requirements (in relation to weight and surface 
area) which represents a 30% drop from the needs of the infants. Needs increase 
ogain during the period of growth prior to puberty (about age 11 for girls, 13 for 
boys), as do calorie requirements. The some applies, generally speaking, to vitamins 
and minerals. All these detoils are supplied by numerous international or national 
tables which vary slightly because they are drawn up in various contexts.. 

At this age it is found that the child can always satisfy his nutritional needs 
more odequotely than at an eorlier age. He is able to absorb and digest the food 
of odults and to tolerote nutritional inconsistencies. Finally, he is alio less prone 
to various types of "aggressive* infection. The spontaneous immunization process 
and the main vaccinations are almost complete. The death rate in this age group 
hos become very low. The common epidemic diseoses hove a generally low death 
rate but among deficient children can cause long periods of convalescerwe and 
are one of the main reosons for absenteeism from school. 

In areos with subtropical climate, ho^rever, the high rate of poroiitic infections 
(of the blood or intestine) is a clear or apparent cause of various forms of deficiency, 
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ond rises progressively from preschool oge to odolescence, Helminthioses - principolly 
oscordiosis - ore very common; hookworm disease is found only locolly, (occordlng to 
figures for Algerio); schistosomioses ore found locally and ore limited. Protozoal 
infections (Iambi iosis, omoebtosis) ore common; malaria, generally in the mild form 
at this age, remains a cause of anaemia and debilitation in some areas. 

At this age, therefore, there is Uill a need for corrective treatment (especially 
through vitamins and proteins) which should be in excess of the needs of the normal 
child. The vicious circles nutrition-infection, though milder, ore of the same type 
as at the earlier ages, 

7.2 Recent Data 

The School Health Services hove collected throughout the Maghreb a considerable 
number of individual pupil record cords, usually quite complete and with height and 
weight increase graphs, Unfortunafely not enough use is made of them and they 
concern only a small minority of the indigenous population. In Algeria, the 1963 - 
1964 surveys by Professor Rooult (WHO) covered some 5,200 children of school age 
throughout the country. In Morocco, the surveys by Professor Tremolieres (1955), 
Professor Ferro Luzzi (FAO) and more recently the opinion poll by Professor Rooult 
(WHO) in June 1967 in the most deprived areas and zones, made possible on 
evaluation of the situation giving very objective biometric data. 

In each country more recent sporadic surveys hove shown that the improverr»ent 
in the pupils* nutritional level, even where there ore school canteens, is still very 
inadequate . 

7.3 Predominant Ailments 

With their high level of incidence and their presence in all areas, the predomi- 
nant ailments in all areas ore: 

1) general under-nutrition 

2) offer-effects of rickets 

3) anaemia.. 

Among the deficiency syndromes of very variable incidence, limited or moderate 
protein-calorie malnutrition reappears particularly during the pre-puberty growth period, 
and ovitaminoses, the most common of which are: 

1) A ovltamlnosis (oxerophthol) 

2) some B ovitaminoses (riboflovtne - niacin) 

3) C ovitominosis, 

B2 ovitominosis seems to be spread quite evenly; the others hove a more limited 
geogrophicol distribution depending on the regional food production. Goitre is endemic 
in the mountain areas In the North West. Fluoroses (of the teeth or bones) affect a 
group of Sahoron population in Algeria numbering some 250/000, Certain resulting 
syndromes or those related to multiple deficiencies ore particularly evident at school 
oge: 

1) isolated hepatomegalies 

2) chronic parotitis 

3) dental decoy impairing in certoin cases the first adult teeth (6 years) 

4) imperfect articulation of the teeth. 
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Other deficiencies: spasmophilic conditions seem to be very common especiolly 
ot the pre-pub«r:y stoge, but coyld not be recorded stotisticolly end probably depend 
on o <ombination of deficiencies - colcium, magnesium. There is, however, parti- 
culorly omong girls ot the pre-puberty stoge, o small proportion of glucide end 
llpide over-nutrition syndromes. 

Collective surveys show greet regional end locol voriotions, end in the graphs o 
wide distribution of individuol difference, often of o dimorphic nature. This is o true 
reflection of the distribution of families occording to sociol, culturol end living 
stondords. Deficiency syndromes may be concentrated in o part icu lor family and not 
effect others. Families in the Maghreb live very much within themselves. 

7.3.1 General under-nutrition 

The main objective data ore the biometric type. Criteria: 

- weight (occording to age) 

- standing height (according to age) 
* Overage thoracic measurement 

- tricipitol skinfold thickness 

- arm meosurement 

- skull measurement. 

These lost figures enable various relationships to be calculated: 

Height-weight relationship at a particular oge (graphic t/pe by Professor Tremolie- 
res (INH) for school-age children in Fronce) shows the general advance or retardation 
of growth in relation to chronological age. However, as is the cose in the Maghreb, 
height retardation is quite often greater and more prolonged than weight retardation. 
The results provided in this way ore often too optimistic. 

Height-thoracic measurement relationship. The nxiin effect of general molnutrition 
is 0 clinical condition of lock of weight. The thinness of the skinfolds measured by 
compasses at constant pressure is the most valuable indicator for measuring fatty 
tissue. The bicep measurement gives a general impression of the nutritional condition, 
dy 0 simple calculation it is passible to work out from this th'S muscular circum- 
ference of the arm and from this the active protein content of the body which, in 
the cose of protide deficiency is able to develop independently of the fotty tissue, 
to the some orm circumfererice. 

Some figures: 

I) Weight * " In general it is in the youngest classes in school (5*7 years) where 
weight deficiency is most marked. It follows tliC deficiency seen after the weaning 
period. There is a certain recovery about 9-10 years. Height and weight develop- 
ment is retarded. An analysis mode in the M^te region (reference INH, Paris, for 
the French pupil) on 575 boys and girls showed: 

Ultra-light (beyond the extreme of the graph) 23% ) below overage: 
Very light 24.7% ) 

Slightly light 24.3% ) 72% 

lightly heavier than averoge 16.8% ) above average: 

h.<ivy 5.6% ) 

Above the higher limit 5.6% ) 28% 
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Both in Algeria and ^Ao^occo the general average weight is rarely above the 
normal lower limits (P3). A recent survey in Thenia (Menerville) shows thot 
59.3% of children betv/een the ages of 7 and 15 years weigh less, than the P3 
limit. The position is even more serious in Morocco and the Sahora: 



Weigh't retardation (for 1967) 
at 7 years: Rabat - 

Gisablanca - 
R;f (mountain) - 
Rif (agricultural) 

at 13 years: Rabat - 

Casoblanca - 
Rif (mountain) - 
Rif (agricultural) - 

Skinfold thickness (boys) 



5.5 kg (P 30 = 27 kg: 

retardation 20%) 

3 kg 
3 kg 
1.7 kg 

6 kg (P 50 = 42 kg: 

retardation 16 %) 

kg 



6.1 
3.5 
4 



^9 





5-6 


years 


8-9 years 


12-13 


years 


Rabat 


6.3 


mm 


4.8 loss 30% 


5.5 


mm 


Casablanca 


7.5 


.rrim 
mm 


5.8 


5 


mm 


NortK 


6.8 


4.5 loss 42% 


5 


mm 


South ntf 


6.5 


mm ^ 


4.6 


4.7 


mm 



The reduction in skinfok' thickness varies from 17% to 42 % according to the 
region . 

2) Protide malnutrition. - Protide malnutrition is very slight and often latent. Protide 
malnutrition and general under-nutrltion overlap here, ond are involved in weight 
shortage, structural retardation, and psycho-motor deficits and retardations. At 
this stage of general resecrch they are shown: 

- ot a limited stage by muscular inadequacy 

by iron-protein anaemia 



at a more advanced stage 



by slight oedema 

by pellagrous dermatoses. 



AAuSCular deficiency is evident in the great majority of pupils, particularly 
between the ages of 5 and 7 up to the pre-puberty ages: 

- asthenic attitudes: lordoses, prominent abdomen, sunken shoulders, scoliosis 

- sign of myo-oedema and particularly too small Tuiscular circumference, even of 

the arm. 

3) Muscular decline during the weaning period may reach 30 to 50% of the normal 
rneosurement. At school age (examples Cosoblancn-Rabat) it continues. The musculai 
circumference of the arm is on average: 

- at 6 years 137 mm instead of 145 mm: loss of 5.5% 

- at 8 years 140 mm instead of 160 mm: loss of 12 % 

- at 13 years 150 mm instead of 196 mm: loss of 20 %. 
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4) Oedema. - The puckered skin frequently ossocioted with on ocrocyano-*) (to be 
distinguished from chilbloins, common in winter) is not ot oil rore. Exomip.d 
systematicolly in the course of our studies, it leods in some groups of school 
children to centres of hookworm diseose. 

in Algerio, o recent survey (1968-1969) in the semi-industriol suburb* of 
Algiers, on opproximotely 600 children aged from 10 to 13 years, showed oedemo 
rotes varying from 5 to 15%. In earlier survv i, rates of 1 to 2% had been recor- 
ded olmost everywhere. 

In Morocco, the survey by Professor Rooult (June 1967) on the poor oreos in 
Robot ond Cosoblonco ond of two particuiorly deprived regions. North ond South, 
showed oedema rotes of: 

Robot 5 to 10 years 4.6% 10 to 14 years 14.4% 

Cosoblonco " 0.8% " 1.8% 

Rural North "0 "0 

Rurol South " 3.6% " 2.8%. 

5) Pellogroos dermototjs. - The effects on the skin ore common: dryness, hyperkera- 
tosis or glossy skin on the ontera-externol side of the leg. Coses of glossitis with 
bright red tongues ore found in the regions opproaching the Sahara ond the Sahora 
itself, where rates vory from 2 to 10%.. The importonce of this should be pointed 
out OS it ind;cot6S o deficiency of niocin ond trytophon. Lunven recently studi/jd 
the rale of tryptophon in th<! cerebral metobolism preceding serotonin whose 
physiologicol role in cerebral ond w»uro- vegetative function is known.. It has not 
been passible to study the psychicol ospects of thesa pellogra. 

A study on opproximately 600 children between the ages of !! ond 13, 
pupils in the primary cloties of 10 schools in the suburbs of Algiers, is being 
mode by Mr. Asselo, Assistont in the Foculty of Sciences, in colloboratien with 
the INSP, in order to investigate through several psycho-sensory tests chiUren 
showing retordotion in somatic development or symptoms of vorioi s deficiencies. 

7.3.2 Other comploints connected with nutritional deficiency 

1^ Chranic poratitis. - This is o sign either of persistent oiid chronic PCM or o serious 
glucid imbolonce, most commonly on ofter-effect of the old weaning crisis (recove- 
ry syndrome). It is found mainly between the oges of 4 ond 10, wUh on incidence 
'peak' between 7 ond 8 yeors. 

In Algerio, in \t\e 5 to 10 years age group (1963), ou{ of 507 e>.jminotion$: 
26 coses, i.e. 5.1% were positive. The majority is found in the Aures (8% on 
overage, ot the extreme: 30% Bouzino), in the Sahora (Cosis) El Golea 7.5%, 
Touggourt 6.6%, D[onet 6.3%. 

In Morocco, sometimes very high levels ore found between 5 ond 13 years: 
Robot 1.2%, Cosoblonco 1.3%, North Rif 8%, South Rif 10% (maximum ot Dor 
el Beido 26%). 

In general the highest rotes of parotitis ore found in orer.s where the under- 
nutrition-mol/.utrition complex is the most severe during tl.e nutritional crisis 
ot the weaning stoge. 

2) Isoloted hepatomegalies . - The couses of hepotomegalies, of steatosis, fibroiis ond 
hepatic cirrhosis (non-olcoholic), ore numerous. Nutritional foctors ore, however, 
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involved, even if only primitively (in kwashiorkor o$ o weakening factor) in 
vtrol hepatitis. 

isoloted hepatomegaly (excluding molorki) is found particularly in the Domez 
recovery syfxiromes - often limited. A number of people have confirmed the persis- 
tence of hepatic fibrosis in the older chikl of^er the weaning crisis in oreos of 
chronic malnutrition. Undergoing study more particularly in Morocco shows that 
these true isolated chronic hepatomegalies dominate os parotitis in oreos where 
there is no PCM complex. 

For the 4 to 7 years age group: 



Southern region - 



Ouled sidt Brahom 


100% 


Dar el Betdo 


68% 


Ksokts 


33% 


Mectsst (r>omads) 


30% 


Cosoblonco 


30% 


Robot 


22.7% 


Northern Mountains 


22.5% 


Coost 


11.7% 



3) Infant melonism of the teeth (Beltrami disease), - This is a dystrophy of the teeth 
enamel found in groups of people whose diet is very unbolonced ond contoins on 
excess of glucides. It is found between the oges of -1 ond 4 in the upper irtcisors. 
The teeth become brownish, fragile, wear away ond breok. It is found only rorely 
in the second set of teeth but con couse malfbrmation of them. In Algerio the 
general rote of incidence is 8%. It is visible until oil the milk teeth hove been 
lost. There is no clear regional I'mitotion. The highest rotes of irtcidence hove 
been found in Grande Kobylie (25%), in the Collo region (Constontine) (15%), 
the High Ploteoux, Tioret (12.6%), Saido (10%), Aflou (9%), in the Sohoro 
rotes ore low: Loghouot (1.7%), Ourglo (1.1%), El Golte (0.9%), other 
centres (0%). 

4) Dentjl caries. - The striking paint found during the general studies is the high 
frequency of isoloted cories, or in ossociotion with other cories, of the first teeth 
(the so-colled 6 year teeth). This vories occording to the regions from 10 to 30%. 
In Algiers, the Institute for Stomatology show* thot the figure is opprooching 50%, 
(information from Dr. T. Siom). The interesting point here is thot the intro-olveolor 
colcificotion of these tee^h tokes ploce ot between 6 ond 30 months, that is 
precisely during the weaning crisis. There is o tendency to consider the weakening 
of the tooth, then the cories itself, os the effect of o nutritionol crisis impairing 
the synthesis of the hydroxy opatites in the enamel, occurring \/e\\ before the 
eruption of the tooth (Dr. T. Siom). This is only one of the mony examples of the 
for-reochinc effects of the weaning crisis. 

5) Growth retordotion. - There is no doubt thot in the middle ond long term the 
height meosurement (stonding-sitting) is the truest guide to nutritional content 
-during growth. Less lioble thon weight to the influence of occidental or tempo- 
rary circumstortces, ir reflects in the pre-bone ond bone tissues metobolic ond 
endocrine deficiencies ond disturbortces, linked in turn with the obsorption ond 
use of various metobolites ond enzymes necessory for this development. Deficiency 
foctors in height growth ore omino-octds, mir)erols, vitomins, the bolonce between 
CAlP, etc. Height growth represents the sum of their effectiveness, bearing in mind 
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genetic programmes. Generolly speaking height growth retordotion is, within this 
frame o reference, more marked up to adolescence thon weight retordotion. 

6) Avitominoses 

Rickets. - As recenf^suTveys hove shown, rickets is 'ound in the Maghreb ot on 
early oge, frequently (from 30 to 60% betv- • 3 ond 18 months) ond is i>ften 
very severe. At school age, during the period of reduced growth rcte, hardly 
onything more is observed than the of^er-effects (deformation of the skull, 
thorax, limbs). In the severe fonns in childhood, rickets tends to regress spon- 
toneously between the oges of 3 ond 5, during the period in which the child 
spends more time out of doors ond is freed from excessive clothing. However, 
it is found in the some environments ond oreos where rickets in young children 
reaches o hyperendemic level, omong lorge numbers. Rickets is partly responsible 
for growth retordotion. 

Incidence of rickets 

In Algerio, from 8 to 13 years Grande Kobylie 23% 

Medea Mountoins 33% 

Northern Aures 40% 

Oasis 50% 

In Morocco, from 5 to 15 years Robot 26% 

Casoblonco 27% 
Northern Rif 14% mountain 

52.3% coast 
Southern Rif 45%. 

It was not possible to corry out on external pelvimetry examtrxition of the 
girls. 

Vitomin A ovitomiryasis. - Hemeralopio (or nyctalopio), on eorly symptom of 
oxerophtol deficiency, ts common in the oreos opprooching the Sahara, in the 
high ploteoux of Algerio ond in the south of Morocco. It is difficult to dis- 
tinguish the ports played by deficiency in onimol vitomin A or in corotenoids 
from vegetobles, by deficiency in fotty acids ond by chronic irritations of the 
oculor mucuous membranes ond of the skin. These ore complex deficiencies. 
However, when examining older children it was found thot there was: thicke- 
ning' of the conjunctive, Bitot's spots, ond indurated, symmetrico! folliculor 
hyperkeratosis . 

In Algerio the greatest number of these symptoms wos found in the oreos 
opprooching the Sohora, in the Sohora where there is o cereal morxKulture, 
or where fruit ond vegetables ore not ovoiloble or ore in short supply for long 
months. The coastol, morshlond ond forest oreos ore olmost completely free 
of it. In Algerio, the highest rates of incidence ore found south of the Alfd 
line: 40 to 50% in the Tologi, El Aricho oreos, opprooching the Sohora, 28% 
in the Alfo zone, 4% in the rich cereol high ploteoux. In the Aures the situo* 
tion differs between the bore summits (18%) ond the volleys where the figures 
drop to 4% ond even 0% in the conyons where apricots ore grown. In the 
Sohora (Oasis) figures ore high: 25% on overoge, the lowest being (5%) ot 
Ghardoio ond the moximum ot Ouaraglo (58%). In Morocco, figures ore 
relotively low in the lorge towns where there ore good fruit and vegetobte 
markets.. On the other hond, ovitamtnosis is prevoUnt in the northern and 
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southern oreas where multi-deficiency conditions ore common ot oi! ogcs. For 
the 5 to 14 oge group figures ore much higher: 

North: from 5 to 10 years 4.6% 
from 10 to 15 years 6.9%. 

In the centre of Dor el Beido the figures for folliculor hyperkeratosis in 10 
to 15 year-olds ore high, reaching 50%. 

V^iomin B ovitomi>K>sis. - Thiomine deficiency (vitomin 81), the couse of endemic 
beri-beri omorig rice-eating peoples, is practically non-existent in North Africo. 
On the other hand riboflovin (vitomin B2) deficiencies eem to be extremely 
common in oil environments. They generally occompany, despite the omple supply 

fiu? vegetobles, diets deficient in onimol proteins (eggs, meot, 

Oiiai, milk). 

The essentiol r6le of B2 in protide-glucide metabolism is well-known bot 
Its dinicol tronslotion, isoloted by means af experimental deficiencies in animols, 
IS moderote and disputed. The B2 vitamin has an important physialogical and 
histogenetic function for the eye: it intervenes in the mechonism af diurnal 
vision and in the trophism af the optic nerve. 

Vitamin B2 deficiencies cause ambylopia (nutritionol or tropical ambylopia). 
esians af the cornea (superficial lesions) (nephelions), peri-limbic hypervoscu- 
lorisotion with photophobia.. Vitamin B2 could therefore ploy a not insignificant 

^SrT Z P°*''?'°9y' "f*'" ^""W w!"' other nutritional fbctors 
(proteins, vitamin A). 

TJie coexistence of these deficiency factors in the areas where trachoma 
1^ endemic gives reason to believe that, when there is on equal level of 
infestation, the greatest proportion (Dr. tAcAay of the WHO) of retordation 
ond cicotrizotion defects of the trachoma o^liction of Northern Africo 
could be mainly ottributed to these locol co-ditions Riboflavin deficiencies 
cojise trophic disorders of the muco-cc-^oneous |oins (corners of the mouth, eye- 
lids, rwstrils). Very marked, in the serious forms of protide malnutrition, they 
ore milder m older children. During rapid exominations, the eye test is not 
usually detailed enough to discover this. 

However, symmetricol ongulor cheilitis ond central dcpapilbting glossitis 
ore two factors easy to find. These foctors ore common ge..erally, both in 
Algerio ond Morocco, with no very clear regionol predomKnnce. 

In Algerio (Professor Rooult, 1963-1964) the totol figure for the age-group 

J? ll^?"- "'?^ ^'^^ Grande Kobylie (29%), 

Aur^ (21%), Oronie (27%), in the Sahara (Oasis) |2.8%; it is p^ictlca^ly 
existent omong the nomadic shepherds. ^ ^ y "on 

yeors''' (Professor Rooult, 1957) the following were the figures (5 to U 

Robot 17.8% 

Cosablonco 14.1% 

Northern Rif 23% 

Southern Rif 20.5%. 

The extensive porositic infection interferes with not insignificont intestinal 
biosynthesis of vitomin B2, ond moy couse so-colled competition ovitominosis in 
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lomblibsfs, oscoridiosis. etc. The importance of these symptoms is their ossociotion 
with restricted chronic protide malnutrition whose existence they externoliie. 
Pellogro. - The seme opplies to pellogra symptoms. 

Vitomin C ovitominosis (dscorbic ocid). - Linked with on inadequate intake of citrus 
fruits ond fruits ond vegetables rich in ascorbic ocid. these deficiencies olso occur 
0$ o result of ignorance, of the too high cost of these foods in the towns, or of 
climatic conditions unsuitable for their regular production (sub-desert ond desert 
'TTli ^* "PP'-f >" » nifnor form, thot of periodontisis. in 

which they ore one of the main foctors. ond which in Algerta is more impt^gnt 
thon dental cones. It is difficult, except by using the generally conclusive thero- 
peutic test, to separate the rdle of bad mouth hygiene ond of multiple deficiencies 
conditioning gingivol eutrophy (vitamin C ond P. B2. protein). The clinicol sign 
estoblished wos: swollen gums, bleeding spontoneously or on slight friction. 

In Algerio. north of the Sahora. importont figures for school-oge children were 
only fou rri in the oreos opprooching the Sahora (from 3 to 5%). In the Sahara 
(Uasisj 3% overoge. but very vorioble from no incidence in Bhordaio to 16% for 
the Ouarglo region. 

7) Mineral deficiencies 

Deficiency onoemio. - The main, dominoting. forms of deficiency onaemia or^ iron 
deficiency, and onoemio from mixed deficiency of folic ocid ond protein. Other 
foctors in cell growth, moturotions. red blood corpuscles ond hoemoglobin synthesis 
oiso p^ay o port (omino-ocid deficiencies) or interfere with obsorption. storing or 
metabolism of cell constituents.. According ta the globulor volue (g.v.) the overooe 
diometer of the red blood corpuscles, it is possible ta distinguish hypochromic 
onoemio usuolly macrocytic, normocytic onoemio. macrocytic onoemio ond nefblo- 
blostic hyperchromio. These different types of onoemio ore generally erased by 
adequately bolonced ond voried diets. In the fbce of individual or regional 
situations, advice con be given, or the preventive distribution of preoarationt 
witn on iron or folic ocid base con be organised in the P.M.F. centres. 

Vorious forms ond degrees of onoemio may be included in multi-deficiency 
syndromes such as those of malnutrition (PCM), of rickets and of hematogenous 
infections ond parasitism (e.g. molorio), 

ofS '■'Z i:''"^'"^'"^^: ,- Maghreb, two oge-groups ore particuloriy 

orrected: mfonts and young girls (earlier known as 'chloroses'). 

It occurs when there Is o combination of 

') very deficient diet 

2) increased needs 

3) defective intestinal absorption 

4) implonted blood spoliotibn. 

Generol surveys ore very Inodequote on this problem because of the lock of 
mobile loborotories. A single clinicion may note excessive pallor but this leaves 
too f-wch room for personal [udgement. In Algerio mild forms of onoemio ore common 
•n «:hool children. In Morocco (1958) Professor Luzzi. basing his work on the exo- 

^7^% ","1 ' i'*''"*.' "9*' »f 5 ond 12. notes 'pallor' in 

of the pupils ond finds as on ic-essory pathogenic factor, geophogy. and 
OS the mom factor, iron and vitamin C deficiencies. The anaemic conditions prolong 
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general debilitoTion ond, becouse of the cerebrol ond cordioc onoxis which they 
couse, ore on importont foctor in low school performance. 

Some recent research has shown that these onaemic children have in general 
on IQ 40% below the overage for normal subjects. 

Endemic goitre. - Endemic goitre is connected with o diet deficient in iodine or 
contoining ontiHi/roid substonce. Its presence in Algerio ond in Morocco is gene- 
rally ocknowledged In Algerio, goitre offects o territory covering 4 million 
inhabitonts (one third of the population in the west of the country). Systematic 
surveys hove shown that it oppeors ot school oge, ot obout 7 to 8 years. From 
oil those examined in 1963, Professor Rooult has collected the following figures from 
8 to 13 yeors for: Collo Mountoins 5.9%, Beni Yeni 43%, L'Arba 20%. The 
reduction in growth rcte ond mentol development of the child have not been 
studied sufficiently. Congenitol myxoedema, ond myxoedematic mentol deficiency 
seem to be rore, os does deaf-ond-dumbness. There is olso o lorge orea where 
goitre is found in the mountoin region of Rif in Morocco., 

Endemic fluoroses. - Excessive fluorine in drinking woter ond vegetables creates 
in the Ourglo-Et, Oued-Touggourt triongle, o lorge centre of dental ond skeletal 
fluorosis, offecting o populotion of some 250,000. The 1963 surveys (Rooult) were 
continued by spec io lists of the Dentol Institute in Algiers ond supplemented by 
studies by locol doctors on osteopetrosis. Marble teeth ore eosily recognised in 
the second set of teeth. In oil, 20% of :chool-oge children in the Oasis (out of 
642 exomined) show dentol fluorosis to o greater or lesser degree of severity.. 
The highest figures were found in M'Roier 45%, Ouarglo 44%, El Oued town 
20%, forther south in Tomanrasset 21%. 

7.4 Generol Consequences of Nutritionol Deficiencies 

There is no tissue, no opparatus where it is not possible to see growth retordation, 
functiorxil disorders, permanent lesions ond ofter-effects of earlier crises of nutritional 
deficiency in the c»iild. The school child is o 'survivor* who may have been permanently 
hondicopped well before he begins to ottend school. The stilt incomplete focts which 
ore ovoilobie to us only concern the clinicol consequences of earlier deficiencies, 
ond of those whose effects continue to occumulote. School oge is the time when 
formol learning makes its great, sometimes brutol impact ond the educotional process 
is continued, which begun ot birth ond which wos intensified from the time the brain 
olmost completed its structural ond functional development (towords three ond o holf 
years). Nutritional needs still remain, relotively speaking, much higher thon those 
of the adults ond remain selective (group B vitomins, some ominoacids). Recovery 
from earlier somatic ond mental retordotion - unless they were irreversible " could 
only be made if the fomily diet were supplemented by essenttol materiols. School 
behoviour, obiltty, memorisation ond concentration ore permanently reloted to full 
physiologicol development.^ Absenteeism due to low resistonce, infection, ond pro- 
longed periods of convolescence should olso be considered. We have seen that for 
the overage child in the Maghreb nutritional conditions ore for from sotisfoctory . 

A new vicious circle orises from recent research on the consequences of eorly 
malnutrition. Cultural retordation breeds molnutrition. Does molnutrition breed 
cultural retordation? This topic wos the subject of o UNESCO conference held from 
11 to 15 May 1968 on the brain ond human behaviour. 
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7.5 The Effects of Malnutrition on Psycho-motor Behaviour 

In the oreos of North ^frico where systenxjtic surveys hove been made,, the child- 
ren who reach school oge con be considered to be the 'survivors' of the great 
nutritional crisis of early childhood. Between birth orJ five years ot leost a quorter 
(25%) of their brothers ond sisters will have disappeared. Depending on the environ- 
ments and regions, from 10 to 60% of children between the oges of four months and 
three years passed through o period of marked urxier-nutrition (overoge opproximately 
25%), 75 to 100% remain small orxi light by international stondards. 

Protide malnutrition of the 2nd and 3rd degree is odded to these figures to the 
extent of ot least 5% ot one time, sometimes before this critical period, Vitomin ond 
mineral deficiencies must be added to this basic picture. The whole is rx>t to be 
separated from multiple infections ond parasitic diseases, thus forming o vicious 
circle of malnutrition-infection. 

In the Maghreb there is no break between the child who has survived the nutri- 
tional criiis ond the one who goes to primary school at 6 years of oge. Sanitory ond 
nutritional conditions of the child within his family remain the same. But growth rate 
is relatively slower ot this oge, food requirements ore lower, more easily satisfied, 
the digestive tract ond enzyme metabolism systems more efficient, ond immunisotion is 
more complete'. Weight and height retordation, however/ are considerable. The develop- 
ment of the skeleton (skull, thorax, limbs) is below normal, ond irreversible viscerol 
lesions may be present. Between the oges of 3 ond 5 the child slowly makes up for 
what he has lost. From the oge of 6 up to puberty, however, he still shows height- 
weight retardotion, marked musculor deficierKies ond clinicol signs of earlier ofter- 
effects. The great majority of school-oge children hove still not made up for this 
retordotion or eliminated the after-effects during their time ot primary school (6 to 
14 years). 

In relation to chronological oge these retordotions in physical development become 
noticeable between one ond o half years and three years (on overage two years) in 
the groups studied.. Under-nutrition, protide malnutrition, vitomin ond minerol 
deficiencies persist but are better toleroted from the survival point of view. 

Whot are the effects on school performance? We lock exact dato which would 
enable us to assess absenteeism, the rate of class repetition, the overage level in 
the different closses, ond examination results. Is there mental retardotion parallel 
to somatic retordotion? Is it permanent? General systematic studies by psychologists 
in this field ore olmost non-existent in North Africo, or they ore little known and 
unused. 

7.6 Doto on Children offected by Mol nutrition 

Clinicol ond biochemicol, histologicol ond electroencephologrophic studies on 
children affected by serious nitrate-colorie malnutrition lead to the conclusion that 
there is serious impairment of cell ond extro-cellulor structures of the broin, ond 
metabolism ond functional disturbances durir>g the most criticol stage. 

Some observers hove noted rapid ond complete recovery in children affected ot 
o loter oge. Others (Dean) find that the electroencephalograph tracing remoins ab- 
normal even ofter o marked recovery.. However, here it was a question of the most 
serious forms of kwoshiorkor, usually oppearing between the oges of 1 ond 3 ond 
offecting, stotisticolly specking, only a small minority of the populotion; moreover. 
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these cases are condemned to death unless they receive hospital treatment. What 
happens to these who survive moderate but prolonged forms of under-nutrition 
malnutrition, multi-deficiency states, observed at an age when the brain volume 
is still increasing in comparison with the volume at birth, by about 30%, ond, 
between 6 months and 3 years, by an average of 12%? (The skull measurement 
gives an indirect guide to brain volume). 

Figures on 110 children of from 6 months to 4 years of age among two poor 
population groups with the some ethnic origin and of o low cultural level in 
AAorocco, show that the development (average skull measurement) suffers prolor^ed 
retardation, bringing the average retardation at 2 years to 3.5 cm., i.e. a 7% 
deficit. This deceleration causes the same drop in the collective graphs as the 
height-weight biometric indices. Brain development retardation at the oge of 3 is 
18 months in relation to chronological age. At 3 years the brain should have reached 
80% of the volume of an adult brain. There is a certoin recovery between the ages 
of 3 and 4 years, a period when brain growth is usuolly slower. At 4 years there is 
still a retordation of about 1 year. 

If this is the average figure, the skulls of 50% of the children in the group ore 
more severely affected in their growth. This supports previous observations on the 
75 undernourished populations in the Third World. School age children there ore 
smaller, they reach puberty later; pre-puberty height growth increase is retarded in 
Morocco ond Algeria by on overage of one and o h years. 

The intelligence coefficient of children from on environment with o low cultural 
standard ond inadequate level is generally low, but it is in turn the result of genetic, 
scnitory ond socio! factors, such as o lock of encoorogement and educotion during 
the first yeors of life.. 

Looking at recent work we con quote that of Crovioto, de Licordi and Birch 
(1966, I.), who investigated the performance of school-age children in Mexico, 
coming from the some ethnic origin ond the same economic ond culturol environ- 
ment. They compared the results of o certoin number of tests using inter-sensory 
association mechonisms (interpretation of visual, kinetic and haptic perception). 
They found that children whose height growth hod been checked by earlier malnu- 
trition made mistakes much mare frequently than children with normal growth 
development. This was not fourxJ (Crovioto, INCAP, Guatemala) in connection with 
height growth retardation linked with ethnic factors in well nourished families. 

From the present state of research on the ofter-effects of serious or moderate 
malnutrition it oppears thot retordation in mental performance is generally of the 
some kind as retordation in somatic development, particularly of the skull; - that 
retardation in somatic growth is the result of early malnutrition ond is partiolly 
irreparable; - thot it is tronsmitted from one generation to the next (reversed 
selection); - that the early onset (before one yeor or even before six months* and 
the prolonged duration of under-nutrition ond malnutrition leads to complexity 
ond persistency of retordotion; - thot treatment by 'recovery* diets Is not adequate 
to moke up for that retardation. 

Dr. Winick (University of Chile in Santiago) showed thot the brains of children 
who hod died from marasmus (severe malnutrition) before the oge of 1 year, have 
oppreciobly less DNA and therefore fewer brain cells. (Broin cells ore not renewed 
in number*) 
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However, with children one connot be too positive until the precise r6le of 
other fbctors in the deteriorotion of performance, leorning end behoviour levels, 
such OS environmentol, infectious, economic, culturol end effective factors, is 
known. A longitudinal study is being made in Guatemalo (INCAP) under the direc 
tion of Professor Cipriono Gsnosa ond with the oid of the Notional Institute of Child 
Health end Human Development (US) in order to exomine the incidence of these 
vorious foctofs. The preliminary results of this study (Corocos, 1st April 1969) show 
that o child having suffered a period of malnutrition who is given a bottery of ten 
psychology tests, provides less satisfactory responses to the four tests which involve 
an appreciation of short-term memory and learning capacity, if the test is given 
within a short space of time. Observers feel that ability to concentrate has been 
reduced by malnutrition- 

7.7 Experimental Work on Animals 

The brains of all mammals go through identical stages of development which 
depend mainly on the time required to reach maturity. The brain of the human 
child has reached 80% of its adult weight at 3 years.. This period of 3 years after 
birth corresponds to 8 or 10 weeks for pigs and 4 weeks for the rat. In the full- 
term child, who did not suffer fetal malnutrition, all nerve cells ore present but 
biochemic maturity is only approaching completion at 2 years. During the following 
years inter-cellular connections become more complex and the supporting tissue 
(neural) develops. Only at six years has the brain effected 80 to 90% of its growth. 

Underfed rats or pigs have much smaller brains on maturity than well-fed animals. 
The same seems to apply also to other mammals (dog, chimpanzee). The earlier 
deficiencies intervene, the greater the retardation. These volume changes are 
accomponied by impoirment in the form and distribution of nerve cells in the brain 
and lower performance in various learning and behaviour tests. Unbolanced diet and 
protein deficiency have a greater effect than simple under-nutrition • 

Receiving compensatory nutrition for two and a half years, pigs which were under- 
fed between the ages of two weeks and one year had smaller brains, incomplete 
myelinotion, nerve fibres and biochemic differences which persisted even after somatic 
recovery. The same factors were found in rats where the litter was too large for the 
mother's milk supply. 

Using a diet with protein shortage and reproducing in pigs human kwashiorkor, 
Piatt discovered anatomic lesions like those described above, and abnormal electro- 
encephalograms. 

The effects of protein deficiency an performance may only be shown in the offspring 
and grow progressively worse from the first to the second and third generation if the 
some diet, deficient in protein, is maintained (Cowley).. 

Winick measured the total brain DNA (nucleus of cells) and found that for every 
species the DNA measurement in an organ indicates the number of cells. The brain 
cells of rats, underfed during the first two days, were permanently reduced but not if 
the under-nutrition intervenes only later. Moreover, if the mother rats had been 
chronically underfed during their life, their offspring were small and had a smaller 
number of cells. However, if under-nutrition only intervened during the gestation 
period the offspring was normal as long as it was suckled from birth by a well-fed 
onimal. These observations therefore support those made in the child. 
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7.8 Conclusions 

There aio serious consequences. The children who are underfed today will be young 
adults by 1990 and on them will depend the economic and social progress of these 
countries. If the retardation in mental and physical development which they are 
experiencing nov/ is indicative of a certain degree of permanent mental deficiency, 
and if this mental deficit slows down, impedes or stops schaol learning, then vigorous 
programmes for preventing and combatting malnutrition are called for. They must not 
only moke up for present 'under-nutrition and malnutrition', but above all prevent 
nutrition crises in the nev/-born. For this action must be taken on all factors which, 
when combined, cause both malnutrition and delay in mental development (cultural 
environment, etc.). There is, however, no doubt that ' immediate future 

governments will be more able to act rapidly on the question of diet than on the 
other factors. 

fhe main cri I* remains the weaning stage but a child's future is already condi- 
tioned by the nutritional condition of the future ..K>ther and by the condition of fetal 
nutrition. If, however, a child is well fed from birth its chances of development 
seem to be ensured. 

Eaily immunization by vaccination considerably reduces the r6le of infection in 
the occurrence and aggravation of bad nutritional conditions. 

In the young child, the v/eaning crisis may be prevented by a diet which covers 
the noimal nutritional needs and the additional needs called for in disease and 
recovery. This may be achieved by an early, varied diet, with a particularly good 
protein content, making the best use of family and national resources, or using 
complete industrial weaning foods: at the same time maintaining the great advantages 
of breast feeding for as long as possible; by teaching infant dietetics to the public, 
mothers, future fathers and mothers in the primary school; by training medical, social 
and educational staff to carry out this education. 

The peimanent supervision of vulnerable groups provides the proof and the basis 
of this v/Ork. 

At school -age the school canteen and the educatonal school restaurant may provide 
the nccessaiy food supplements and make up as much as possible for accumulated 
retaidotion, oi at least preventing nev/ ones from occurring. 
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8. CHILD DEVELOPMENT IN SENEGAL IN THE FACE OF MALNUTRITION AND 
INFECTIONS 

V. DAN, P. SATGE, A. DEBROISE, J. VUYLSTEKE 
8.1 Introduction 

Becouse of its geogrophicol position ond the diversity of its severol main regions, 
Senegol is typicol of o well-defined Africon country, south of the Sahoro. It is there- 
fore o volid exomple for the generol situotion in West Africo from the demogrophic, 
economic ond educotionol paints of view. 

The topic which hos brought together intemotional experts ot the Unesco Institute 
for Educotion in Homburg is the importont one of the health of young people in 
developing countries. The dote of this meeting corresponds to the beginning of the 
second decude of development in our countries. 

To ovoid hosty conclusions being drawn from opproximate ossessments, or extro- 
palotions, difficult to justify, being used os o bosis for progrommcs of child 
protection undertoken by governments, the Institute for Sociol Pbediotrics of the 
University of Dokor hos been endeavouring for six years to collect occurate dota 
on the main (problems focing paediotricions in West Africo. 

In Senegal, os in the other countries in West Africo, the oge group between 
birth ond 15 years occounts for 45% of the papulotion. This section of the papulo- 
tion represents o human copitol of which we must toke the greotest core becouse 
on it depends the future of our country. We therefore need o coherent policy for 
childhood , the main lines of which ore: thot the child does not die; thot he is 
odequotely fed; thot he ocquires knowledge; thot he leorns o job ond practises 
it effectively. 

This means troining man for his sociol rfile os o producer occording to his 
obilities. This is o long ond continuous process ond it only needs the intervention 
of some hondicop ot one paint in his development for the rest to suffer. Our reseorch 
hos shown that in the course of this process, o pathologicol hondicop is of vitol 
importonce. We hove not yet been oble to ossess oil the consequences of such o 
hondicop. Whot is certoin, however, is thot the pathology of the Senegalese child 
is dominated by malnutrition ond infections. 

In order to ossess the importonce of malnutrition we examined it in two woys. 
The first woy wos by studying the children in the core of the Pbediotric Depart- 
ment of the University Hospitol: this covers mainly the poor sections of the urban 
populotion. The second woy wos through research on children living in their 
troditionol environment in the rural zone. 

8.2 Mo I nutrition in the Urbon ond Suburban Zone of Dokor 

(Information token from the files of the Poediotric Department) 

In our Department 80% ore seriously ill children from Dokor ond its suburbs, 
ond 20%, who ore suffering from Subacute or chronic diseoses, come from more 
distont regions. An ossessment of malnutrition in our sick children con give on idea 
of the situotion in the Dokor oreo. (Our hospitol services provide for obout three 
quorters of the populotion in the oreo<) 
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We made oor assessment in different ways: 

Kwashiorkor in hospitalized children (Table I). - Kwashiorkor, by its real nome 
•kwashi-kaw-kaw' (child marked by fate) is, we feel, o good indicotor of 
malnutrition. It is easily diagnosed because this nutritionol disease is clearly 
defined on the clinical and biologicol levels. 

The rise in the number of coses of kwashiorkor between 1958 end 1966 in 
relation to the totol number of hospitol cases, which on overage remoi'ns practi- 
colly the same, whilst the copocity of oor hospitals is overstrained the whole 
year, and whilst we do not admit kwashiorkor cases ony more readily than 
others, should give us reason for concern 

This disturbing stote of offairs may be exploined by the fbct that the popu- 
lation in the Dakar oreo increases by 9% each year whilst the nuo^ber of medicol 
staff end clinics remains about the same. Supervision of the children end educa- 
tion of the mothers therefore becomes more and more difficult. 

2) Under-nutrltion in hospitolized children (Table II)., - The extent of under- 
nutrition may be estoblished bv considering the overoge weight of children on 
admission to hospital end com(*oring them: 

- either with the average weight of children of this oge ?n the o.-ea, end 
ogainst on internationally accepted scole, 

- or agoinst each other, separating into two groups the children who recovered 
and those who died.. 

It has been found (Toble III) that the average weight of children is oppre- 
ciably lower thon the Dakar level, which is in turn below the international 
stondard for healthy children but, furthermore, the weight on admission of those 
who died is 15 to 20% lower than the weight of admission of those who survived. 

All things being equol, the degree of under-nutrition on admission bears 
heavily on the prognosis., 

^) The influence of nutrition on the progression of the mortolity rote occofding to 
age (Table IV). - We grouped coses together occording to their oge at death. 
The first month must be considered separately os there ore special couses of 
mortality here (neo-notal infections, obstetric couses, malformations, etc.). 

The death rote between 1 and 6 months and 6 and 12 months decreases from 
31.79 to 28.04%. From then on the important foct to stress is thoi the rote will 
rise, reaching 32% between 12 ond 18 months, then 35% between 18 ond 24 
months, for the some number of admissions, about 450 in each oge group. 
Statistically, the differences in percentages are significant. This progression is 
completely parodoxicol. //loreover, it is unusual in developed countries. 

In our ccse, the importonce of infections connot be denied ofter the first 
month. We discovered infectious oetiology In the majority of our deaths. As the 
children oil come from the same environment, errors of hygiene ore committed 
with equol frequency ond the children are exposed to the some Infectious diseases. 
Though the first 6 months of life may be excluded, os during this time the Infbnt 
is protected ogainst some of the diseoses by the ontibodies transmitted from the 
mothar, this factor is no longer present between 6 months ond 2 years.. 
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it must therefore be admitted that a facior other than infection ts involved 
if the increasing death rate is to be explained. This other factor is more 
important than infection because as the child grow» his defence system against 
infection develops and the number of deaths from infection drops, as is also the 
case in Europe. This more important factor is nutritional def-ciency. 

Indeed, (Tables III and V), if the weight of the Dakar child is compared 
with that of the European child, it is found that the former separates from that 
of the European child at between 8 and 9 months, so much so that at 18 months 
it has a retardation of slightly more than 1,500 grammes and at 24 months 
almost 2,00 grammes. 

It >is at the point where the weight curve has been static for several months 
and where the child has no doubt exhausted his reserves, that mortality is highest. 
We checked this fact in all the sick childien in our Department, whatever the 
aetiology (infectious diarrhoea, respiratory infections, parasitoses, etc.). Thus, 
whether mortality in our Paediatric Department is considered according to the 
weight of the child on admission, his age or the aetiology concerned, the 
nutritional factor seems to be n basic element, mainly responsible for the 
high death rate. 

8.3 Results from the Observation of a Community of Children in a Rural Zone 

With the aid of the International Children's Centre, an Observation Centre 
was set up in Khombole, 100 kilometres east of Dakar. In this Centre we can 
train medical staff and assistants in rural medicine. 

75% of the population lives in a rural environment. Our research covers six 
villages including approximately 2,000 children between the ages of 0 and 10 
years. We take notes of the pregnancies, births and deaths; the children hove 
been regularly examined by us since 1st January 1964. 

We have collected various basic data from which two essential aspects emerge: 
the first is the importance of under^nutrition and protein malnutrition; the second 
is the importance and multiplicity of infections. These are the two factors responsible 
for mortality in rural areas which we should like briefly to analyse (Tables VI and VII). 

If we compare the mortality per year according to age between birth and 5 
years with thot in eighteenth century France, we find that mortality in infants 
is identical in each ca^e. As both groups ore fed in the same way during this 
period (breast fed only) an identical death rate means that focto.^ intervening 
f<om the external environment ore of equal importance. However, after this, the 
death rate h higher between 1 and 5 years and only drops appreciably after two 
and a half years. 

Here again it is the weight cur y^hich con provide the explanation (Table 111).^ 
Comparing on this graph the avera$ weight of a normal child in Dakar, that of 
a child in a rural area (Khombole), and the norm in Pdris, it is found thot the 
we.ght of the child from the rural area is 10 to 15% below thot of the urbon 
zone in Dakar. The deficit in relation to the average weight in Paris is even 
more pronounced. 

We hove no survey relating to food which gives us the portion token by the 
child, but we do hove a survey on consumption per family during three different 
periods of the year in villages of the some ethnic origin, with the some population 
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dcnsit/, and simitar fram the agricultural, ecanomic and cultural points af view; 
the Survey was carried out by the O. R.A.N. A. (Table VIII). 

Thus it is evident that molnutritian farms the bockgiound ogainst which all the 
dramas in rhe develapmcnt af the child are played aut. Against this background 
repeated infectians (diarrhoea, infectians af the respiratary tract, malaria, measles, 
etc.) are an aggravating factar, nat aniy because of the anarexia, but alsa because 
cf the supplementary pratein katabolism which they invalve. 

The cambined result af molnutritian and infectians in rurol areas is sSawn by 
he disoppcarance af half a generatian befare the age af 5 years. Table IX shows 
this oy meon; af the number af survivars between 0 and 5 years. 

8.4 Observatian af a Cammunity af Children Living in a Suburban Enviranment 

In order ta goin a tatal picture af the prablems af childhood we began ta ob- 
serve a cammunity af children in Pikine, a suburb 15 kilametres narth^east af 
Dakar. There are 110,000 inhabitants in this suburb af wham 25% are between the 
ages af 0 and 4 years. 

In 1968 we began ta fallaw the ch'Idren in twa well-defined zanes. The data 
we have available are still limited. The estimated infant martality rate is ta 82%, 
camporable to the infant mortolity in Dakar. 

In 1971 the Institute far Sacial Paediatrics buiit a Centre far Child Health in 
this suburb with the aid af the Eurapean Develapment FuruJ. One af the activities 
of this Centre is ta carry aut, fram the ?nd af the year, a special langitudinol 
study on the psycha-motor and mental develapment af children wha have suffered 
fram protein molnutritian. 

8.5 Analysis af the Motn Causes af Pratein Molnutritian 

Ai the mojarity af kwashiarkar cases in Dakar came fram the most deprived 
sectians of the populatian living in slum areas, it is important ta nate that these 
areas are the r>ormal refuge af new immigrants wha have left their tribes. 

An analysis af 1,072 cases af protein rtxilnutritiar brings to light certain epidemic 
features which we were able ta fallaw up by a psycho -sacialagical study of 30 
families . 

1) Age at onset . - Mare than 80% af the cases occur between the ages af ane and 
two and a half years, the highest rate af incidence being betv/een 15 months and 
2 years. Weaning has generally taken place 1 ta 3 months previausly avd in 
coses where it was earlier, questianing reveals the chranic and long-standing 
nature of digestive troubles, as well as an almost exclusively carbohydrate diet. 
A period of infection, particularly measles, was aften a factar in triggering aff 
the trouble because af thj traditianol habit af withd. awing all pratein foods 
while the dianhoea lasts. 

2) The seasonol influence . - This is shawn when the cases are classified accarding to 
the months af the year. It is much more morked in rural areas where the highest 
Incidence is in the hot and humid seasan when the drap in faod availability is 
cambined with an increase in enteric and molarial infectians. 

3) Sacial factars. - By grauping the kwahiarkar cases accarding ta zanes and the 
prafessian of the father it is fr»und that: 
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- t-^ashiorkor is not the exclusive prerogative of the poorest classes and is found 
cnong farmers and fishermen as well as among wage^earners; 

- the number of kwashiorkor cases is ihree to five times lower in the urbanised 
areas and in the stable ond traditional areos. 

A more detailed survey of 30 urban families shows that the parents w'lre born 
in rural areos and came to the town when they married; during the difHcult 
period of adaptation to urbon conditions the traditionol systems are disturbed. 

In the some way, wage-earners have adopted a less traditionalfvvay of life 
and the farmers whose children suffer from malnutrition have comedo the town 
to look for work during the dry seoson, and so find their traditional way of 
fife disturbed. 

As concerns food taboos, are not as much of a relfgious nature as is 
Supposed. They are mainly connected with family and social ideas in the desire 
to educate the child well. 

8.6 The Effects of Molnutrition on Later Development 

Our reseorch has enabled us to observe the following phenomena: 

1) Repercussions on weighc increose. - After hospitalization there - a great weight 
increas'^.This is more marked in girls than in boys (Table XK The retardation 
curve for percentage deviation by comparison with the Dakar norm shows this 

up clearly. Then between the ages of 5 and 8 years there iS a period of 
regression, until from 8 to 9 yeors the retardation is recovered gradually, 
with the boys this time being more advanced. 

2) Repercussions on height growth. - Height growth also impri i% but not quickly 
enough to compensote for the retardotion, so retardation in relation to the norm 
increases further. When this is expressed in terms of weight deviation in relation 
to height it is found that this relation improves very quickly as the weight 
increoses much more rapidly than height; the child therefore achieves a bolonce 
and is apporently in harmony. But though the relation may become norma! 
between 4 and 6 years the weight and height development of these children is 
at least one year behind their actual age. 

Between 6 and 7 years weight growth Is smaller and only at puberty is the 
bolonce re-established, so that weight and height ore those of a normal child 
in the country. The age at which children reach puberty is the some in those 
affected by kwashiorkor as in no,.riai children. 

3) The cephalic circumference . - The most disturbing observation is that of the 
development of the cephalic circumference (Tables XI and XII). The difference 
between the cephalic circumference and the r^orm for the some age in Dakar 
increases up -> 5 and 6 years of oge.^ 

By entering all our 112 observations on the graph showing the normal curve, 
we find that olthough most of the growth of the skull is achieved before 5 yeors, 
this growth is severely retarded in the coses of/ected by kwoshjorkor We also 
ti^ that the retardation is only mode up in a few coses between the ages of 
12 and 15. It is therefore cleoily this parameter which is the most severely 
affected . 
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Our observations relative to psycho-motorial behaviour in children, though very 
fragmentary, da moke it possible, by putting them in the context of the observations 
on somatic, and therefore physical, development, to stress the more general handi- 
cap that the child moy be subfect to. 

Cer+ain factors should be exomined in connection with the possible effects of 
malnutrition and infection on psycho-motorial and mental development of child n 
who, though they may hove escaped death, may nevertheless suffer severe handi- 
cap for a long time. 

Pew accurate figures can be given on this subfect as various factors are involved 
at the same time: the intellectuo' level of the parents and the whole environment, 
the family context, the social context, the competence and quolify of the teachers, 
the degree of integration of teachers and porents in the socio-cultural life, aid 
finally the economic level. 

Without wishing to make any extrapolations, we are concerned with two main 
factors; the number of pupils who repeat the primory dosses and the number who 
drop out. Table XIII shows the failure rote in Senegal schools for 1967 - 1968. 

In addition, all the paediatricians were struck by the fact that if the African 
chi d follows the same stages in his psycho-motorial development as the European 
child he IS conifontly 6 to 8 weeks, or even more, in advance during the first 
year of life. However, during the second year there is a slowing down, if not a 
complete stop, at the traditional weaning stage which is usually harsh. 

8.7 Remedies 

It seems thot solutions hove too often been put forward which, however logical 
ond useful they may hove seemed in a porticufar situation, could not alter the 
nutritional ond cultural context or completely repair the effects of the environment. 
Remedies s'lould take account of the countries and regions concerned, the reactions 
of the population, local food resources and so on. The prevention of infection 
relies ^o a lesser extent on vaccinations because they only affect a limited number 
of aetiologies. Prevention should primorily be based on measures to improve living 
conditions and geneiol hygiene. 

In the rural zone there :s a need for cleanliness of the home, sinking wells, 
general cieonliness of the wells and the surrounding area, protecting the purity 
of the water token from the well to the dwelling against being polluted in the 
receptacles used, making latrines, prevention of malaria by use of prophylactic 
drugs. 

In the urban zone there is a need for planning healthy living quarters to replace 
the insanitary ones, supply of non-polluted drinking water, removal of stagnant 
water, refuse and sewage, etc. 

V/e ore aware of the importance but also of the cost of such measures. The rime 
necessary for their introduct ion depends on financial resources. 

The need for on education in nutrition adopted to the beliefs of the populotion 
and their attitudes is also evident. In our rural zone 55% of the children joined 
the group considered physiologically normal as against 31% at the beginning of 
our work. Local food resources must be adequate. In mony places, despite good 
colloborofion with the villagers, we cannot improve on our results. Thus in any 
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porticulor situation their is o certain limit to the effect of medical wofk. Thii is 
why wc hove orqun, at the local level, to work together with the agricultural 
services, oFferi*^ education in housecraft, Qr4 contributing ta ural development. 

These inTer-sectorial, multidisciptinoiy activities arc carried out under the 
existing structures with the staff available in the country; but we guarantee the 
Support oF technically welt-trained stofF with wide field experience. 

This progrofiMne is being used in Senegal in experimental development sectors, 
directed by the Centre For Tropical Agronomic R^*arch. To the Institute for 
Social Poediotrics and the research possibilities r. the Faculty of Medicine ore 
added the efforts of the local people in improving the nutritional standards. 
For it is indeed the peosonts, farmers and fishermen who can supply the people 
with food resources they require, because only when fiie family as a whole 
hos enough to eat will the most basic needs of the children also be supplied. 

We should like to stress three important aspects in our programme for cxiblic 
health: 

1) While the improvement in hospital and clinic services has helped considerably 
in reducing the effects of infections, we have used the medical assistants to 
form mobile teoms, leoving the ciinics and going into the towns and villages 
to meet and work together with local workers Among these local workers the 
midwife is on important person for us. Collaboration with the primary school 
teacher is olso indispensable. 

2) These ouxtliories should be organised by a well-trained doctor who, rather 
than simply treoting the sick, should devote a large port of his time ta 
supervising this mobile health wrvice. 

3) The introduction of centres for nutritional recovery and rehydration, attached 
to the clinics, is necessory so as to g'/e early treotment to the chronic cases. 
This would hove the advantage of avoiding the intervenrion c." the hospital 
services. We are beginning to establish such centres. 

Special oHention should be given ro pre-school children becouse it is d-iring 
this period that half the mental, affective and social development is corrvleted. 

8.8 Future Action 

At the completion of this wide Survey, further research will be necessary 
during the second decade of development in our countries. The cim of this research 
will be to establish with accuracy the various scholastic and mental handicaps 
which con result from the combined effects of malnutrition and .ifections. 

In Senegal the Institute of Social Paediatrics of the University of Dakar has, 
OS we hove mentioned, already built, with the aid of the European Development 
Fund, 0 Centre for Child Health in Piklne where such research con be under- 
token succes:fully, firstly at local level. For such a programme to be carried out, 
the support of associations of intcrnotionol or bilateral old Is required which, by 
supplementing the financiol contribuSan of »he government, could give us the 
necessary old and qualified reseoicK v/arkers to join our group. 
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TABLE I 

Kwoshi'ofkor in Ho»pi'rol?zed Children 



Yeort 


Number of 
patients 


Numler with 
kvroshiorkor 


PercenToge 


1958 


2,518 


94 


3.7% 


1960 


2,177 


118 


5.4% 


1962 


2,387 


151 


6.3% 


1964 


2,57? 


300 


11.6% 


1966 


2,193 


320 


14.5% 
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TABLE II 

Under *nutr it ion in Hospitolized Children 
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TABLE 111 
Avenigc Weights of Children 
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TABLE IV 

Percentage of Deceosed in Relation to Entrants 
ond occording to Age 
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TABLE VI 

Mortolify Ro te in S^.*negol and North Fronce of I8rh Century 
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TABLE VII 



Annuol 0T>d Monthly Mortolity Rote in the Rurol 2or>e 
per ThouSorKi Chi Idren 
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TABLE IX 

Number of Survivors between 0 orKi 5 Yeors 
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TABLE XI 

Growth of Ctpholtc Ctreumftrtnct of ftoyt 
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9 THE CASE OF WEST ^AALAYSIA 
MIN KEE CHANG 

9 1 Infroducfricn 

Aworeness ond concern about educofionol deprivofion ond disadvonfoge in West 
Mcloysio is relofively recent owing to the preoccupation of most developing countries 
with the more pressing problems of providing schools, teochers ond focilities to 
cnoble oil children to be educoted. 

Mcloysio goined its independence in 1957 ofter being under the coloniol cdmini- 
stration of the British Government for olmost 150 yeors. The problems of deprivotion 
ond disodvontoge in Western Moloysio con best be opprecioted ogoinst the background 
of o newly independent country, stroining oil its resources ond efforts to surge ohead 
economicolly in order to roise the stondord of living for its people, whilst ot the 
same time ottempting to forge o natior out of the vorious ethnic groups thot make 
up its multi-rociol populotion. It will be seen thot these tosk$ for \he Government 
of Moloysio hove been made more difficult by the existence of irr.baionces of woys 
of life thot hove developed between the notive Maloys end the ncn*native sections 
of the populotion ond between the rurol ond urban oreos os o res'^l'. of traditional 
coloniol policy. 

As for as the writer is owore, no reol >v*tiOrch has, in foct, been done on the 
problems of deprivotion ond disodvontoge in Moloysio. The views expressed in this 
poper ore based either on the documents made ovoiloble by the Ministries of 
Educotion ond Heolth ond the Institutes of Medicol Reseorch in tAaloysto or on the 
writer's inferences of the problems involved ba^ed on his knowledge aixi estimation 
of !ocol conditions. The views expressed must, however, be occepted os the personal 
opinions of the writer. 

9.2 Bockgrouno' Foctors 

9.2.1 Economics 

Moloysio is comparotively rich in lond ond other naturol resources. It is princi- 
polly o primary producing country, being the world's largest producer of naturol 
rubber, polm oil ond tin. No less thon 40% of its products ore exported to industri- 
olised counti.es ond o flow of similor size of imports is received to supplement 
domestic production of goods ond services. Over the lost three years the volume of 
totol production has increosed by 6% onnuolly on overoge but os is the experience 
of oil primary producing countries, the terms of trode with industriolised counties 
hove deterioroted so shorply thot there is on urgent need to broaden the bosis of 
the economy both ogriculturolly ond industriolly in order to reduce the dependence 
of internol growth of investment ond octivities upon the fluctuoting fortunes of its 
exports of primary products. 

9.2.2 Populotion 

Out of o totol populotion of 8.7 millions in 1967, obout 62.3% ore below the 
oge of 25 yeors ond obout 16.3% ore in the oge group of 0 to 4 yeors. Moloysio 
hos therefore o predorninantly young populotion, with o birth rote of 3.73% ond o 
mortolity rote of 0,76%. (t hos one ^f the highest rotes of populotion increose in 
the world, with a net increose of 2.y'% for 1966. -This presen* rote of olmost 3% 
^ increose per onnum or roughly on increose of 25C/syOG per yeor is o serious drowback 
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to development ond if unche&ced will result in doubling the populotion within 23 
/ears. If those under 15 oixl over 65 years ore ossumed to be etonomicolly inactive, 
the dependency ratio for Maloysio will be in the ^rder of olrrxjst 50% os compared 
to the figure of 22% to 30% in the developed countries of West Europe ond U.S.A. 
In oddition, the populotion in 1967 wot mode up of three main ethnic groups in the 
following proportions; native Maloys 49.9%, and the non-native Chines- ond Indions 
from South Indio 37.6% ond 11.45% respectively. 

9.2.3 Employment 

With such o predominantly young populotion the greatest problems thot the country 
hos to foce ore in providing essentiol sociol services, especiolly tJjcotion, to the 
country's youth ond in creating odequc ; employment opportunities for ^Se increosing 
lobaur force. At the present rate of overall growth of on overage of 6% per annum, 
ond 3% increose in the populotion, employment opportunuies hove not kept pace 
with the increose in the lobour force. The octive but unemployed rose from 156,000 
in 1962 to 197,000 in mid-1967. Tl-is problem hos been oggrovoted by the decline 
in estote ocreage topped os o consequence of frogmentotion, locic of control of rents 
ond insecurity of tenure of rurcl lor.J., It has been estimated thot c Jt of o \oto\ of 
449 '10 forms in 1960, 90% of the ibrms were le« >hon lu ocres ond 67% less thon 
5 ocres OS ogoinst the recommended minimum economic holding for on overoge for.ily 
of berween 8 ond 10 ocres. 

9.2.4 Rural-urban drift 

Tne stognation of the rurol economy, which has mainly offected the rurol AAaloy 
populotion, hos coused o drift of Maloys, mainly single moles, to seek employment 
in the towns. Between 1931 ond 1957, the urban populotirn rose by 200% ond the 
rotio of rurol dwellers to those living in the towns fell from 81% to 62% This rurol- 
urbon migrotion wos '--'used initiolly by the post-wor emergency (1948 - 1960), but 
hos TOW been oggrovoted by the lock of opportunities ond scorcity of unottcched 
ogriculturol lond in rural oreos.. The drift of Maloy youths into the town without 
♦he skills to obtoin employment hos brought obour sociol ond economic problems 
of odjust-nent with the non-Moloy sections of the populotion, who predominote in 
the towns. This urban expansion has not been followed by growth in industries ond 
commerce ond hos resulted in slums, overcrowding ond squatters. It has been osscrted 
(Boharuddir, bin Muso ond Shohorud^in bin Horoun, 1970, !V.) thot: 

"With 60% of our populotio i under the oge of 25 yeors g.id more thon holf of 
the urban pop'jiotion (whic!. omounted to 31% of ti.e totol popubti.n in 1957) 
living in the slums ond squatter oreos of the major towns of West Maloysiu, it 
meons that ony study of children ond youth in this country must necessarily 
include on exominotion into the general liousing needs of the country, 5or it 
is in these slums ond squotter areos thot o greot number cf our youths ore 
growing up to ploy (or unploy) their i6le in mition buildi':y." 

9.2.5 Heolth 

The general heolth of the populot ion could be g<L(Oged from the infanr ond toddler 
mortolity figures for Wes* Maloysio. Though they ^ompare fovourobly witS those of 
neighbouring countries, they ^re still high wf:en cumpored with those of developed 
countries. 



- 100 - 



West Malaysia Ofher Countries Ratia 

Infant mortality rote (1963) 56.8 v/.5.A. - 25.2 2.2 

Jrpon - 23.2 2.4 

Toddler deaths os % of total deaths 11.0 U.S.A. - 1.0 11 

Japan - 1.5 7.3 

The above figuies indicate that ot least one third (or 33.7% in 1964) die before 
they reach the age of 5 years. When it ts realised that those below the age of 5 
constitute about 16% of the total pofxjiatton, this represents o sertous loss of noturol 
wealth and reflects the low standard of living and poverty and the lock of reloted 
facilities such os medical core and educotion, particularly omongst the rural Moloys. 

No detailed infant and toddler mortality rotes in urban and rurol areas ore 
ovoiloble, but the following qenefol observottons on the standard of health affecting 
the three ethnic groups could be mode: 

1) the deoth rote is greater amongst the Maloys than the Chinese; 

2) the toddler death rote among the Moloys is much higher thon thot for the 
Chinese; 

3) the knowledge and availability of nutritious food items is sadly kicking 
amongst the rural Maloys who moke u 75% of the total Moby population; 

4) the prevalence of protein deficiency among the Moloy children ts high, 
due to o poor weoning diet consisting mo inly of sweetened condensed milk. 

9.3 Education 

9.3.1 Social attitudes to education 

In order to understand the notional educotion policy of independent Moloysio, 
it is necessary to go bock to the pre-war and post-war periods prior to independence 
in 1957 and to examine the changes in the ospirotions and attitudes of the vorious 
races that moke up the multt-rociol population of the country.. It will be a:>served 
thot these ospirotions and attitudes were in constant flux, creating tensions and 
sometimes conflict in their woke, emerging at times os group or communal senti- 
ments and at other times os nationalistic sentiments, giving rise oil the time to 
new ospirotions, oil of which are reflected ?n the chonging pottern of the educo- 
tionol system os the country opprooched independence. 

IVior to the Second World War (1941 - 1945), when AAoloysio was under the 
British administration, it could be said thot the various races retained their tradi- 
tional ways of life. There was very little inter-morrioge; so far os they co-operated, 
they did so with o minimum of social intercourse. There wos little else thot bound 
them together by way of tradition, customs, religion, ambition or outlook shored 
by them. This situation fitted in well with the bosic colonial policy of allowing 
the various races to live in their troditionol ways in order to justify the presence 
of the metropolitan power in the country. 

As o consequence of this policy, the Malays, who lived moinly in the rural 
areas, were provided education in AAoloy schools in kompong or village oreos, 
which reached only up to Standard 6 or Stondord 7 in some states. The syllabuses 
in these kompong schools kept them on the land because it was the intention of 
the British that the AAoloys should remoin in the rurol oreos. In the training courses 
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for Malay school teachers the emphosfs was mainly on gardening and arts and crafts, 
besides the basic three R's. 

In the cose of the Chinese, very little Financial ossistance wos given to education 
by the British Government because the Chinese, who live mainly in the towns, could 
go either to the English-medium schools,provided by the Government and the missio- 
nories, or to Chinese schools supported moinly by Chinese businessmen and philanthro- 
pists. These Chinese schools relied almost entirely on recruitment of teochers from 
ob^ moinly from Chino, and provided education up to ^ondary or high-school 
level.: These foreign teachers brought with them not only th^ir own ideos of 
education but also the politics of Chino into these schools. As a matter of fact, 
the sylbbuses and text-books used in these schools were largely based on those used 
in schools in Chino. Under such circumstances, it was only natural thot pupils in 
these schools should hove their sights turned towards what they regorded as their 
motherfand. The immigration policy of the British odministrotion was of course very 
liberal. The Chinese generally, with the exception of those who were bom and bred 
in this country or who were educated in the English mtdtum schools, tended to cherish 
the hope of retiring in Chino after they hod mode the best use of their stay here. 
Th«e Chinese schools were in fbct preporirn) pupils for admission to institutions of 
higher learning in China. 

As for the Indians, who originally come to this country as labourers to work in 
the rubber estates and open up the roods and railways and lived mainly in the estotcs 
or on the fringes of towns, their children could go to English schools in the towns if 
they could afford the expense, or to the estote schools, which the owners of these 
estates had to provide under the compulsion of the International labour Crdinonce. 
Th«e estate schools did not go beyond the primory stoge as in the cose of the 
Malay schools. 

The missionaries and the British Government built almost oil their English schools 
in the tONvns and urban areas. Education in these schools was provided up to university 
level. Because the maiority of the Malays lived in the rural areas, there were few 
Malays in English schools. The minority of Molays who went to English schools, in- 
cluding those pupils f^om Malay primary schools who were transferred to English 
primory schools through the scheme of Special Moloy classes, were able to proceed 
to secondary education in English and from there to university and finally to obtain 
better jobs. The effect wos thot Moloy porents began to lose faith in the schools in 
the rurol oreos. The concentration of English schools in the towns therefore benefitted 
mainly the Chinese and the Indians and only o small minority of the Malays. This 
factor must be remembered in order to understand the impatience of Malay porents 
ond their insistence on greater facilities for their children in the post-war period, 
especially after independence. 

In the immediate post-war period, owing to o stricter policy restricting immigra- 
tion into the country and to political development in Chino and India, the immigrant 
races, namely the Chinese and the Indians, began gradually to look upon Moloyo 
OS their home of domicile. The effect of on increosingly more settled populotion 
amongst these immigrant races wos that greoter interest was shown in the form of 
education provided This was olso true of the Moloys, whose pre-wor indifference 
to educotion hod lorgely disoppeared as the economic volue of educotion become 
more evident - it wos the passport to more remunerotive employment. They keenly 
realised thot educotion wos o necessity for them to hold their own, politicolly ond 
economicolly, especiolly with the Chinese. Thus, o greater oworeness of community 
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feeling in each of the three ethnic groups emerged in the post-wcu- period, and a 
growing demand for more education and for chonge in the educational pattern ta 
meet post-wor conditions. 

9.3.2 Notionol education system from 1957 

It is against this historical background of the changing social pattern that the 
notional educational policy for Molo/sia as recommendod in the Report of the Educa- 
tion G>mmittee in 1956 was approved in principle by the Federal Legislative Council 
in 1957 and embodied in the Education Ordinonce af 19S7. ihe objectives of the 
notional system of education were given in the First Moloysion Plom 

1) to satisfy the needs of the notion and to promote its cultural, social, economic 
and political development and unity; 

2) ta provide educational facilities, porticubrly at the secondary level, to meet 
the needs of the increasing school age population; 

3) to impror/e the quality of education and to spread educational opportunities 
more even!/ throughout the country so as to correct imbalance between the 
urban and rural areas; 

4) to diversify educational and training facilities in vital fields, especially those 
relating to agricultural and educational science and technology; 

5) to accelerate teacher training in order to produce the necessary number of 
qualified and skilled teachers. 

The structure of the educational school programme is 6 /ears of primary education, 
fallowed by 3 /ears of lower secondary and 2 /ears of upper secondory and 2 /ears 
of pre-university or sixth form education, making o total of 13 /ears before admission 
to university or higher education. In 1961, primory education was mode free to oil 
pupils, 19 /ears ahead of the target set by UNESCO for Asia. In 1965, the entrance 
examination for primary to lower secorxJory education was abolished and oil primary 
school pupils were given the right of three further /ears of education of o compre- 
hensive type. At the end of 9 /ears of continuous education, these pupils will be 
required to sit o Lower Certificate Examination, on the basis of which, with the 
help of counsellors and guidance officers, they will, it is hoped, be able to decide 
on the type of upper secondary and post-secondory education that will meet with their 
special aptitudes, skills and interests. 

The guiding principle in framing the rtotionol education policy was the expressed 
intention of the government of making Malay the rKitionol language af the country 
whilst preserving and sustaining the growth of the language and culture of other 
communities in the country. Malay as the rxitionol language is o compulsory language 
throughau^ the school system, both as o subject for study in the rK>n*Malay medio 
primary and secondary schools and also 3S the moin medium of instruction at both 
primory and secondary school levels. The ultimate objective t educotioml policy 
in the country is to bring together children of oil races under, o mtionol educotiorKil 
system in which the rMtionol language is the moin medium of instruction. Towards 
this abjective, secondary education in the medium of Moby was provided for the 
first time in 1958 and has been extended to university level. A notioml university 
with AAoloy as the sole medium of instruction wos in fact opened in 1969. 

The other languages, nomel/ Chinese ond Tamil, ore used as the medium of in* 
struction at the primary levef and con be offered as subjects of study at both primary 
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and secondary school levels. With Hie establishment of the Department of Chinese and 
Tamil Studies at the University of AAalayo, pupils in the nation* schools and ot the 
University of Malaya con now offer Chinese and Tamil as subjects of study from 
primary to secondary up to university level. 

IVimory education from 1957 to 1969 under the notional education system wos 
provided in the language. of the family - i.e. in the four languages of AAaloy, Chinese, 
Tamil and English. Thus, there were four language types of primory schools and parents 
had the right of choice of the type of primary education they wished for their children. 
At the secondary and tertiary levels, education is provided in the medium of Malay 
and English. As from 1969 a new policy hos been Introduced whereby Malay will 
gradually replace English as o medium of instruction and English will be taught as o 
second language. More allocation af time will be given to English in order that pupils 
will be able to gain o good command of this language to profit from the rich literature 
available in that language. It is felt thot a notionol educational policy with Malay 
OS the mo in medium of instruction and with English as on important second language 
will not only help in the process of notion building in the multiracial society of 
Malaysia but will also help to mointain Molayski*s position in the world. 

9.4 Present Situotion 

9.4.1 Forms of molnutrition 

Recent nutritional studies conducted in West Malaysia hove shown thot the main 
problems of nutrition ore those resulting notably from o lock of onimol proteins, 
vitamins and certain mineroU in the diet. These problems of nutrition prevail 
commonly amongst rurol dwellers with the growing child and women of child-beoring 
age porticulorly vulneroble.. The following forms of molnutrition hove been discovered: 

U Pirotein deficiency . The mortality rote for toddlers (deaths of children between 1 
and 4 yecrs of age) for instance is now widely accepted as on important pointer 
to protein malnutrition. Dr. Florence Thompson's findings ore that the overage 
protein intake is 49 grams - low when compared with the recommended level of 
69 grams (Aziz, 1965, I.). According to Dr. Chong (1968, I.) the toddler mor- 
tality rote is ten times as high as that found in developed countries., 

2) Vitamin deficiency. Vitamin A deficiency is on important nutritional problem. Kera- 
tomolocio has been cited as the cause of blindness, particularly amongst children 
between 3 ond 5 years. This is mainly due to the diets poor In Vitamin A, locking 
in both eggs and green vegetables. A recent nutrition survey of pre-school children 
in several rural villages has revealed that clinical Vitamin A diseoses ore also 
common. 

The removal of Vitamin 8 (thiamine) from the staple food, rice, is the couse of 
beri-beri. Indian and Moloy labourers who tend to eat more parboiled or home-pro- 
duced rice respectively do not suffer generally so much from beri-beri as the 
Chinese, who relish white milled rice. Although beri-beri is now o rarity in 
AAoloysio, the sub-clinicol form of the disease, due to o diet with marginal amounts 
of thiamine, con still be found amongst pregnant women and those who hove to do 
active physical work. 

3) Mineral deficiencies . Nutrition surve/s hove shown that iron deficiency is conrtmon 
amongst the Indian labour force in rubber estates, children and in pregnant 
women. In the cose of iodine deficiency, surveys in certain rural areas hove shown 
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that up to 40% of the people suffer from enlorgemenf of tfie thyroid glond with 
o higher percentoge of women suffering from this then men.: 

4) Generoi food deficiency. In on FAO survey (Sedky, 1962, I.) it wos found thot 
the doily intoke of nutritional constituents wos inadequate in omount ond quality 
to provide the required ollowonces of proteins, minerols ond vitamins: 
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V/ith rice the stople food of the three ethnic groups, supplying over 50% of 

the totol colories, the losses of certoin nutrients, such os thiomine, riboflovin, 

niocin ond calcium during milling couses o marked reduction in the intoke of 
such nutrients. 

9.4.2 Endemic diseases 

The problems of malnutrition ore oggiovoted by the presence of maloriol porosites, 
heovy hcx>k-worm ond whip-worm infection. It is estimated that 80% of the rurol 
populotion or obout 4 million people ore infected with heovy hook-worm ond obout 
35% ore infected with whip-worm., 

9.4.3 Distribution of deprivotion ond disodvontoge 

Deprivotion ond disadvantage 'jre generolly found in the following low-income 
groups in the troditionol rurol ond urban sectors of the country: 

Troditionol rurol sector: 

1) oboriginol tribes living nomadic lives in the jungles, who ore being cored for by 
the Deportment of Aborigine Affoirs. Speciol schooU hove been set up for children 
of school-going oge with o view to integroting them with the native Moloys in 
the villoges; 

2) rural Moloys engoged In ogrtculturol pursuits, such os rice growing, in small uneco- 
nomic holdings. Such work is seasonal ond dependent on naturot irrigotion; 

3) rurol Maloy smallholders eketng o living, topping rubber in smallholdings., Eornings 
ore subject to the frequent fluctuotions in the export prices of rubber; 

4) the Ch inese ond Indion estote woHcers in small rubber estotes barely eorning o 
subsistence wage,. 
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Traditional urban sector: 

1) petty traders and shopkeepers from amongst the Mala/, Chinese and Indian communi- 
ties, largely self-employed, living mainly in the slum and squatter areas in the 
urbon areas; 

2) Maloy migrants from the rural areas, attempting to take part in the commercial acti- 
vities and job opportunities in factories and firms in urban areas. The majority of 
these migrants are single males without the necessary skills for such employment; 

3) large groups of unemployed youth from the three ethnic groups are being turned 
out of the school system every year without job opportunities. It has been esti- 
mated that three quarters of the unemployed labour force in 1967 were below the 
age of 21 and about 70% of them were first time job seekers; 

4) the; low-paid workers from the three ethnic groups employed in firms, factories and 
industries, most of wham are living in the slum and squatter areas in the towns 
and cities. 

it is not passible to give details of the distribution of deprivation and disadvan- 
tage amongst the population, by ethnic groups and by location. 

9.4.4 Duration of deprivation and disodvantage 

There is no minimum wage legislation in the country. Generally speaking, the 
fortunes of the low-income groups depend a great deal on the fortunes of their 
employment and the extent of help they can receive from relatives in the extended 
family system. It could be said in general terms that deprivation and disadvantage 
of the low- income groups are constant occurrences, which will be somewhat 
alleviated when high prices prevail for the primary products of rubber, palm oil ard 
tin, and aggravated in times of falling prices To give an example of the effect of 
the fall in the price of the most important of the primary products, rubber, on the 
economy, a fall in price of 1 Malaysian cent on the export price of this commodity 
will result in the loss of about Malaysian S 12,000,000 in the revenue of the country. 

9.4.5 Social disparities 

There are no class or caste distinctions or groups, which keep apart the deprived 
and disadvantaged groups from those which are not so. Since independence there has 
been better understanding between the three ethnic groups. It is hoped that with the 
use of a common national language and the development of o conscious identity 
with the country through the r>atianal educational policy a notion could be built 

The low-income groups are clearly in a disadvantaged position and terd to confer 
disadvantages on their children. Poverty per se is not necessarily a hindrance to 
success in school.. There ore some children of poor people especially in the urban 
areas, where school facilities ore generally above the overage, who do extremely 
well in school, portly because of high innate ability but also portly because their 
parents give them help and stimulation. They ore, however, a minority. There is no 
doubt that a number of disadvantages ore correloted to a high degree with economic pov 
poverty even in urban areas. Therefore, the children from families that ore visibly 
poor ore very likely to show visible disadvantages in their school work. This is porti- 
culorly true In the cose of children in the rural areas, where ^he village (or kompong) 
schools ore gene^'olly poorly constructed and equipped and staffed with teachers who 
arc not as well qualified ocodemicolly ord professionally as those serving in better 
schools in the urban 'oreos. GeneroMy speaking, it could be said thot the forthei owoy 
from the big towns the poorer the health ond educotionol facilities. 
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9.4.6 Remedial actions undertaken 

largely as a result of the efforts and stimulus of the Food and Agricultural Orga" 
nisotion (FAO), World Health Organisation (WHO) and the United Nations Children's 
Fund (UNICEF), Molo/sia, in line with other developing nations, hos now begun to 
realise that the problems of nutrition cannot be solved b/ isolated and uncoordinated 
activities. There is definite awareness of the problems of deprivation and disodvantage 
caused by malnutrition and endemic diseases. Concern in terms of action is being 
reflected in greater ca*operatian and collaboration in coordinated long-term action 
programmes between relevant Government Ministries, dealing with public health, 
nutrition, dietetics, agriculture, education and community development, and between 
these public departments and voluntary agencies in the private sector.. 

The following measures to reduce the nutritional problems hove been introduced in 
West Mola/sia: 

1) Rural Heolth Services Scheme: This was originally planned in U54 and implemented 
through a series of 5-year plans to provide materrtol and child health care. There 
are now 45 main centres, 118 sub-health centres and 1,003 midwife clinics, pro- 
viding preventive and curative services to over 3 million rural inhabitants. Nutrition 
education is supplemented with audio-visual aids and cooking demonstrations. 

2) UNICEF Skim Milk Scheme: This is provided free to pregnant mothers and babies. 
In 1968 , 48,000 lbs were provided for over 15,000 mothers and babies. No 
evaluation has been mode of the success of this scheme. 

3) Applied Nutrition Project: This project has been planned as a community develop- 
ment project to improve the nutritional status of the people with support from WHO, 
FAO and UNICEF.. It was initially launched as a pilot project in August 1969. 
Baseline surveys hove shown protein defficiency. Vitamin A and iron deficiency 
among toddlers. A joint work-shop to coordinate efforts was planned in June 1970 
with a view ^o evaluating the pilot project in 1971 before extending it to other 
areas from 1972 onwards., 

Realising ^hat as long as the imbalance of life exists between the rurol and urban 
areas and between the native Mala/ and non-Malay sections of the population, there 
can be no basis for a united nation, the Government of Molaysia had, in addition to 
special programmes in health, education and agriculture for native Malays, lauriched 
the following projects to assist the notive Malays in commercial business enterprises: 

1) Majlis Amanah Ra'ayat Bumiputra (MARA): to provide training and education required 
in commerce and industry, to offer scholarships for further studies overseas. In 
addition, it provides loons for construction, commerce and industry, and transport 
and investments in subsidiary organisations. With the assistance of a Sino-Malay 
Economic Co-operation Advisor/ Board, plans have been prepared to provide 

Malay businessmen with the necessary expertise to encourage joint Sino-Molay 
ventures at 'all levels and to seek employment for Malays in factories, business 
and commerce. 

2) Bank Bumiputra was et up in 1966 to give short term capital to Malay entrepre- 
neurs and to act as a saving institution for bumtputras . 

3) The Agricultural Development Bank wos set up in 1969 to promote sound agricultural 
development, coordinate and supervise the granting of credit for ogriculturd purposes, 
provide credit for developing all aspects of agriculture including production and 
marketing and finolly to mobilize the savings of the agricultural sector. 
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4) The $ 50 million Nafionol Corporafian (or Perbodonon Nofianol Berhard = Pernob) 
wo$ set up to widen the scope for Moloy participation in business ond industry 
side by side with current Malay efforts os in mining ventures in Malay reservotion 
oreas. 

The following schemes have been operoted for the growing numbers af unemployed 
youths by the Ministry of Youth, Culture ond Sports, to provide some form of 
vocotionol training in order to fit them Into society; 

1) A Notional Youth Pioneer Corps was set up in 1966 for youths between the oges of 
16 ond 25 years to undergo 18 months of vocotionol training plus paro-militory 
troining to develop discipline. 70% of the youths ore trained for the agriculturol 
section ond 30% for the industriol section. 

2) A Notional Youth Development Corps was set up in 1969 for unemployed youths 
between the oges of 16 to 25 to provide o basic course of three months in 
discipline ond re-orientation, before pre -vocational troining is given in institutions 
or in employment os in industrial training institutions and the Nationol Youth 
Pioneer Corps. It is planned to troin over 12,')00 youths o year under the scheme. 

The following institutions ore engoged in the study of the problems of deprivation 
ond disadvantage in Western Malo/sio: 

1) The Institute of Medicol Reseorch, Kuolo Lumpur 

2) The Department of Notional Unity, Prime Minister's Department, Kualo Lumpur 

3) University of Maloyo, Kualo Lumpur - Faculties of Socio! Sciences, Economics, 
ond Department of Poediotrics, Foculty of AAedicine 

4) Government Ministries of Health; Social Welfare; Education; Youth, Culhjre 
ond Sport; Rural Development. 

9.5 Effects of Molnutrltion and Diseoses on Educotion 

As for OS the writer is awore, there hos been no serious study of the effects of 
malnutrition ond endemic diseases on educotion. This is probably due to the foct thot 
the literature on disadvantoge ond deprivotion in educotion hos not yet penetroted 
the country to ony great extent.. In view of the growing concern expressed by the 
Ministries of Health ond Educotion on the effects of malnutrition ond endemic 
diseases on the health of the child, it is hoped that the speciol problems of 
obsentecism, opathy, loss of vigor, etc., will be studied In depth in the neor future. 

9.6 The R6le of Educotion in the Fight ogoinst Molnutrition ond Diseases 
9.6.1 School ond community 

Whilst the Ministry of Heolth in conjunction with its reloted departments, such os 
the Institute of Medicol Research, is looking into the medicol ospects of the problems 
of malnutrition ond endemic diseoses, the Ministry of Educotion is working closely 
with voluntary ogencies in the matter of school meals ond with the Ministry of Heolth 
in o joint School Heolth Progromme: 

0 School Feeding Scheme: This was lounched os o pilot project in 1962 to provide 
nutritional supplement to poor school-going children. This programme Is benefitting 
more tbon 100,000 children today. This schenr'i is mainly corried out by o number 
of voluntory ogencies with nominol support from Government. The Ingredients ore 
supplied grotis under the U.S. PL 480 programme. There is nov/ a move for 



- 109 - 



There is however some degree of effective deprivation In the ser)$e that low- 
income families livirtg in the isolated rural area and in the slum and squatter areas 
in the towns, are compelled to send their children to schools which are below averoge 
in achievement and in rha quality of the teochers. This Is especially true in the case 
of the Malays, livirtg in the small villages in the rural areas, where kKooIs are os 
o rule temporary structures with poor equipment and lll-prepored teachers. The isolation 
of these village Khools from one another and from the major towns, where secondary 
schools are normolly sited, impoverishes the rural environment and exerts a form of 
effective deprivation on children living in these areas. Reseorr' findings in similar 
deprived areas in the U.S.A. hove indicated that children teno to suffer from dis- 
advontoge through the neighbourhood ploy groups and gangs, which diKOurago effective 
school work, and also through the absence of odults, wha ore noted for their compe-- 
tence in work or In studies, and finolly from Infant mortality. Youth in these areas, 
aggravated by the poverty of their porents, finds it difficult and unottractive to 
continue in education ar to proceed to secondary education. 

A study af the enrolment and wastage ratios In the schools confirm the high corre- 
lation between deprivation and diiodvantage that exists In almost all developing or 
low-Income countries. It has been estimated by Bohoruddin bin Muio and Shahorvddln 
bin Horoun (»^70, IV.) thot the school enrolment ratio In schools In West Mala;/sla 
between the years 1966 and 1969 fell from 90% of total population in primory schools 
(ages 6 to 11) to about 50% In lower secondoty schools (12 to 15), 17?i In upper 
secondary schools (15 to 16) and about 2% In post-secondary or sixth form schools 
(age 17 to 18). 

Against these enrolment ratios. It has been estimated by the tame authority that 
for the some period only about 69 out of every 100 pupils processed from primary to 
lower secondary education despite the abolition of the ll-t> examination In 1964. The 
wostoge rate of 31% Is clearly due to economical and social reasons. From lower 
secondary to upper secondary education, which Is effected by a terminal examination, 
the Lower Certificate exomlnotion, the survival rate of 60% In 1966 fell to 49% In 
1969. Only 13 out of every 100 pupils In Form 5 proceeded to Sixth Form or post- 
secondary education. These wastage rotes In schools in West Moloyslo ore lower than 
the average rates for schools in most neighbouring countries of Asia (UNESCO, 1966, 
III.), but ore high when compored to the rotes obtaining In developed countries. 

Tap priority has been given In educational planning In West Moloysio to speciol 
measures aimed at redressing the imbalances between the English medium Khools 
an the one hand, ond the other media schools on the other, and also between 
schools in urban ond those in the rural areas. 

r .6.3 Teocher-training policy 

In place of a laissez-faire policy of seporate training schema for different medio 
schools and for different levels of teaching under the British odminlstratlon, the 
Ministry of Educotlon under the notionol educotlon system coordinated oil training 
programmes for different languoge medio schools at both primory and lower secondary 
school levels by providing a common training course and Insisting on the some 
minimum entry qualifications. In the case of teachers for primary schools, the 
minimum entry qualification from 1957 ta 1963 wos successful completion of three 
years of secondary education. This quollflcotlon was much hJgher thon thot hitherto 
required for teachers in Maloy, Chinese and Tamil media schools. In 1964, this entiy 
qualification was raised to a full secondary education of five years, which wos the 



• no - 



minimum entry qualification for teachers trained for lower secondary clostes. It 'zoold 
therefore be cloimed that despite the phenomenal expansion of both primory and 
secondary educotion West Molaysio was able to raise the minimum entry qualification 
for teachers ond to ochieve parity in both training and qualificotions for teochers for 
oil :h:t tonguoge medio schools. This achievement do«s not, however, obscure the 
fsct tho'. about 20% of the present 65,000 teochers ore underqualified in terms of 
present standards ond these underquolified teachers ore serving o jinly in the Moloy, 
Chinese or Tomil media schools. 

9.6.4 Reorgonisotion of rural schools 

Becouse of their isolotion^ sociol ottitudes ond poverty, it has not been easy to 
reorgonise villoge (Icompong) schools in the rural oraos to moke them •ducotionally 
more efficient. There has olwoys been o certoin pride of simple villoj^ People in 
their own village school. Post police/ has been to respect the wishes of the villoges 
by providing them with small schools, which invoriobly tend to be temporary 
structures with very tittle equipment ond ill-prepor#d teachers. 

A Survey conducted in 1958 by the writer in one of the less developed stotes in 
the country showed that obout 75% of these villoge schools hod multi-grode closses 
ond OS mony as 35% of these schools were one-teocher schools with multi-grode 
closses. The difficult conditions under which undarquolified teachers have hod to work 
in villoge schools in the rurol oreos ore further oggrovoted by the impoverished en- 
vironment ond the poverty of th-i rurol people. All these foctors combined with the 
outhoriforion r6le structure, generoll/ found in low- Income fomllies, to prevent the 
young child's mind ond vocobolory from developing to the point where he child 
could profit widely from school. 

In the light of these findings, on ottempt wo$ mode in 1958 - 1959 to reorganiie 
the structure of these smol! villoge schools by combining wherever practicoble smoll 
schools into more economic schools with o view to fostering more contoct between 
villoge communities. It wos hoped thot by so doing, the environmeit would become 
richer ond more stimuloting for children in the villoges concerned.. This plon was 
implemented in vorious ways, depending on the stote of development of tSe villoges 
concerned. 

This reorganisation plon for villoge schools is based on the genera' proposition 
that intelligence is best developed the basis of experience and environment ond 
is not determined simply by biologicol inheritonce. The index of educotionol pr^9Si 
in rurol oreas in developing countries in the view of the writer is the groduol 
reduction or eliminotion of smoll uneconOiHic schools by bigger ond more efficient 
schools. 

The findings of psychologists (Bloom, 1964, IV; Hunt, IV) hove emphasized 
the importonce of experience ond environment, both fomily as well os phy;icol, in 
thtj intellectuol development of the young child, especiolly during the pre-school 
years. These studies hove put greot force behind the movement of "compensatory 
educotion" to help compensate the child for on inodequate fomily environment, in 
the light of these research findings, ^ucotionol plonners ore foced with o dilemma 
in determining priorities in educotion programmes for both developed as well as 
developing countries.. Whilst developed countries with their relotively grec*er resources 
ore showing more concern over pre-school educotion ond quolitotive measures in educo* 
tion, developing countries ore straining their limited resources to meet the demonds 
of formol educotion storting at the primory level, ond to improve the quality of 
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education provided of these levels. If the conclusion of Professor 8toom r the 
individuol develops about 50% of his mature intelliQence between concep-on and 
099 4, ond onother 30% from oges 4 to 8 ond the remaining 20% from agvis 8 ta 
17 is volid, developing countries, porticulorl/ Malaysia with 16.3 af its tMol 
populotion in the oge group of 0 to 4 /ears ond obout 62.3% below the cge of 
25 yeors, connot offord to continue to overlook the importance of pre-school educa-* 
tion ot the nursery ond kindergarten levels in their educctional oriarities. 

9.6.5 Speciol educotion fof handicopped children 

With the help of o consjltant in speciol oducatian from the American Foundation 
for Oversees Blind ond on expert in the educotion of deaf children, the study af the 
educational needs of disabled children v/as conducted in AAaloysio. In the light of 
these studies, the Ministry of Educotion of Mala/sio recognised the importance of the 
emationol adjustment of the different classifications of disabled children and youth 
with respect to their vocational placei^ient ond odjustment and decided to integrate 
the education of these disabled children, who ore physically, emotionally, socially 
and educationally hand ice pped, into the existing regular school programme. Accor- 
dingly, o numbe: of spec ,1! classes hove been set up in o number of regular schools 
throughout the country fo( disabled children who are blind c deaf. Teachers for these 
speciol disobilit/ oreos have been trained in a one*yearS course at the Specialist 
Teachers* Training Institute 5n Mola/sio or in U.S.A.^ United Kingdam, /Australia 
ond New Zeolcnd under Federal Government or Colombo Plan Scholarships. 

9.7 Further Action 

As far OS the writer is owore no priorities hav- been set for the treatment af 
causes of deprivation in Molaysia. The Ministries of Heolth, Education, Social 
Welfare and Youth and Culture, hove pla.^s of their own in dealing with the causes 
of deprivation in Malaysia. In addition, the Ministry of Rurol Development is 
looking into the special problems affecting the economic wel{ being of the rural 
conimJn:tces. It is hoped that the recent national seminar on planning for the childreti 
and youth of this country will come out with schemes for deprived children and youth 
in this country Ond with proposals to coordittctc iiie programmes of all the institutians 
connected with the problem of malnutrition and er>demic diseases. 

The following researches have been carried out but the reports Save not been 
available for ir>corporatian in this paper: 

1) Paper by Ungku Omar, late Director of the Irstitute of Medical Research, on the 
effects of mol nutrition and endemic diseases on the health 01 the people in 
Malaysia. 

2) Paper on poverty in Malaysia by a member of the Faculty of Ecanomics, University 
of Malaya. 

3) Report of the NationjI Seminor on the Planning of Yauth ar.d Children in We. 
Malaysia held in July 1970. 

In this writer's view research should be carried auf on the foMo.'-'ing problems or 
handicaps resulting fram the effects of malnutrition and endem«c diseases on the health 
and education of children in Molc/sia. 

1) Effects of inolnuti Itian ond endemic diseasc^s an the health of children In schools; 

2) the eating ond li/inrs l a-ifs af t»n three e»hnic g'aiips, especioll' *.\ o-a in the low- 

erIc 
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income groups, with detailed study of the family structure, conditions of home 
and parental attitudes; 

3) the importance of pre-school and primary education in the intellectual develop- 
ment of the child; 

4) a study of the environment and its influence on children of low-income groups 
living in isolated rural areas, and in sloms and squotter areas in the towns. 

The following Malaysian institutions conduct research on problems connected 
with the health and educotion of children in schools and could be invited to collo 
borate in research on the effects of malnutrition and endemic diseases on children 
i" Malaysia: 

1) Institute of Medical Research 

2) University of Moloyo - Foculties of Poediotrics, Education, Social Sciences 

3) Ministry of Health - Division of Public Health 

4) Ministry of Educotion - Educational Planning and Research Division and 
Schools Division 

5) Ministry of Sociol Welfare 

6) Ministry of Culture, Youth and Sports 

7) Prim:? minister': Department - Economic Plonning Unit, Molcysnn Centre for 
Development Studies, ond Development Administrative Unit 

8) Ministry of Agriculture - Division of Agriculture and Economics and Statistics 
Section, and Drainage and Irrigation Division 

9) Ministry of londs and Mines - Department of Aborigines 

10) Faderot Land Development Authority 

11) National Family Plonning Board 

12) Federal Agrtculturot Marketing Authority 

13) Federal Industrial Development Authority 

14) Ministry of Rural Development 

15) Ministry of Tronsport - Plonning Division. 
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and nutrition education programmei. 

2) Jaint School Heolth Progromme : In the post except for school dental services, school 
health services were virtuoM/ r)on*existent. Based on o clinical survey of 6,000 
piimor/ school children in 22 rural schools in Province Wellesle/, it was found that 
incidence of worm infestation was high (Molo/s 89%, Indian 83% and Chinese 64%). 
It was also estimated thot 80% to 90% of the 1 .8 million school children suffer 
from dental maladies, in 1967 o Joint School Health ^ogromme wos decided upon 
between the Ministries of Health and Education with o blue-print of action in the 
following areas: 

- school health services to provide for periodical opproisot, examination and detection 
of abnormalities and for control of communicable diseoses; 

- school health education Jo provide formal and informal learning experiences as patt 
of the school curriculum; 

- health/ school environment to improve the ph/sicot and emotional environrrent in 
schools; 

" school community co-operation fc to use the school as the agent for 

cKonge ond to integrate the scho h programme with the total community 

programme . 

A Notional Seminar was held on the Joint School Health Programme in 1968 to 
discuss the implementation of the School Health Programme and to consider priorities 
for impUmentotton.. The following projects hove been carried out or ore being planned 
for execution: 

1) Under school health education, new syllabuses on health education hove been drafted 
for primary ond secondary schools and teacher training colleges with the help of 
WHO consultants. In addition school broodcosts on health educotiat ore being 
planned to reach children and parents in both urban and rural oteos. 

2) Under school health services, surveys hove been mode to obtain baseline data on 
existing health facilities such as dental and mobile clinics available. It is hoped 
to examine all primary school entrants and to cover oil school children up to 
secondary schools. 

3) Under healthy school environment, plans ore being made to use heolth inspectors 
to carry out inspection of both the physical and emotional aspects of schools. 

4) Under school community co-operation for health, o malaria eradication campaign 

is being carried out jointly by the community and the school children. After base- 
line surveys hove been completed, it is planned to involve the schools in o pilot 
project in the rural areas of eleven states to control worm infestations. 

9.6.2 Educational deprivation and disocVontoge 

As o result of the introduction of iree primary education in 1961^ followed by the 
abolition of the 11+ examination and the offer of three further years of secondary 
education of o comprehensive type to oil primary school children, the right to nine 
yeors of continuous education is enjoyed by oil children in Western Malaysia. There 
is no categorically defined educational deprivation under the natiorKil system of 
education, i.e. no child is denied access to educational facilities owing to his 
colour, religion, sex or fbmily income. 
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